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EXECUTIVE SUMMARY
Enhancing Productivity In Naval Aviation Training

In A Market of Changing Demographics

Escalating training costs, increased competition for trained aviators from civilian airlines, a

shrinking recruitment pool that contains larger proportions of racial/ethnic minorities -- these are

realities for naval aviation in the 1980s and beyond. The research described here was developed

to assist in meeting the challenge these realities present. The goal is an enhanced program of

recruitment, selection, and training of minority and nonminority candidates, so that high quality

naval aviators can be produced with optimal efficiency.

This project had seven specific objectives:

1)

2)

3)

4)

5)

describe the complex flow of Student Naval Aviators (SNAs) through the various
paths of the aviation training pipeline in terms of attrition/completion patterns and
training time;

examine the extent to which technical major and AQT/FAR scores predict training
success for Student Naval Flight Officers (SNFOs) and Student Naval Pilots (SNPs),
respectively;

analyze differences in the training outcomes for minority and nonminority candidates;
develop a new survey instrument for Naval Aviation Schools Command (NASC) that
provides detailed biographical information on naval aviation accessions;

establish an automated data base that collates information from the accession survey
with performance data, for the purpose of monitoring trends and identifying
background and experiential indicators for the "whole-man" concept in naval aviation

recruitment and selection;
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6) recommend enhancements in recruitment, selection, and the training process which

- - e e e -

can reduce failures and increase efficiency while maintaining the high quality that is

]
=

the hallmark of naval aviation; Iy,

7)  outline promising strategies for further research, including potential experiments as

L ==Y

well as analyses of automated data bases,  J
y KX
g B
To accomplish these objectives, we analyzed several diverse and broad-based sources of :':::

data including: three different files of CNATRA's Automated Training Jackets (ATJs); an
enhanced data file built at Johns Hopkins University containing a detailed record of SNA flight
failures and review boards, as well as the data routinely entered on computerized CNATRA-AT]J
files; responses from 998 recent Aviation Officer Candidate School (AOCS) and Aviation

?

Pre-Flight Indoctrination (APFI) accessions to the Student Information Survey developed for this "
project by our research team at Johns Hopkins University; records from more than two hundred Js
interviews with training and operational naval aviation personnel. o 1
» i
To address the first objective, we present statistical "flowline analyses" of the progression of }~‘ ‘:gz
Student Naval Aviators through the aviation training pipeline. The findings, reported in Chapter o :;l":
Three, highlight major differences in the Pre-entrance and NASC attrition rates for AOCS and - 'j
APFI accessions, and in the Flight Training attrition rates for SNPs and SNFOs. In the early % :':i
stages of training, APFI attrition is approximately 4%, while AOCS attrition is around 33%. In 32, :’éf
flight training, SNP attrition is approximately 20%, while SNFO attrition is about 36%. Taken ] 9
together, these differences imply that: the completion rate for SNPs who entered via APFI is ‘Q? ) '!.
78%; for SNPs who entered via AOCS the completion rate is 53%; for SNFOs who entered via - H_,»
APF], the completion rate is 60%; and for SNFOs who entered via AOCS the completion rate is B -
44%. N :
R
The results of "risk factor analyses” examining the impact of undergraduate major field and ) '
AQT/FAR scores on SNA performance, reported in Chapter Four, suggest that SNFO and SNP = l;,;:
training seem to require somewhat different sets of skills. ‘;3 gz;s
2 T B
- 2
< Y ;
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| The Student Naval Aviator with a technical college major has a definite advantage as an ::-:‘
! SNFO, and the possibility is worth considering that students with technical majors should be 4
(N
given priority in selection for flight officer training. However, there is no evidence here that an :'::E
. i
g undergraduate technical major is of great help in identifying successful SNPs. It is true that ::Eg
!,
g students with technical backgrounds have less trouble in AOCS/APFI classroom work and learn .‘
l.‘.
* to fly primary trainers more easily; but after that point, the SNP with a background in a 0:“!

nontechnical field is barely distinguishable from one with a technical undergraduate major. iy

With respect to the predictive value of the AQT and FAR, we conclude: o
***  SNFOs with low AQT and FAR scores have records of lower performance at all P
stages of the program and are less likely to complete training. However, even here, oy
three-quarters of the SNFOs with AQT or FAR scores below 5 who enter flight "
training will complete it. :.:s
***  SNPs who score low on the AQT or the FAR perform less well in NASC; they have s
lower academic scores in primary training, and they have moderately lower academic W
performance scores in advanced training. However, SNPs with low AQT or FAR 2,3
scores earn only slightly lower scores in flight training. In general, the AQT and FAR 51

must be considered weak predictors of SNP training success.

***x  SNPs with scores below 6 on the AQT and FAR do not stand an increased risk of

attrition during flight training.

S o S B

Navy policy makers may have difficulty drawing strong conclusions from this set of data. "’r

.1

There is neither overwhelming evidence that the AQT/FAR is of grea* value nor strong evidence . '
that it is worthless. Some conclusions can be drawn, however. The first is that the Navy seems ; |

3

justified in its present policy of lowering the requirements on the AQT/FAR when a shortage of

&
’

pilot candidates appears in the recruitment pool. However, the Navy should be reluctant to S

.
LA

encourage students with low scores to enter the SNFO pipeline. Second, recent consideration

. q'l
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has been given to using a psychomotor, non-pencil-and-paper test to supplement the AQT/FAR.

Given the importance placed upon mechanical skills, eye-hand coordination, and quick reflexes

Yol

-f;l in pilot training, and given our findings that the AQT and FAR are not good predictors of flight
t

e

performance, a non-pencil-and-paper test -- perhaps using a computer terminal or some other

mechanical equipment -- seems appropriate. Third, we do not know enough about whether

,-
7

::( students can be coached on the FAR battery, and we do not know very much about the impact of

4.t multiple retakes of the test on performance. These issues should be studied in the future. Fourth,

=

we have been told that review boards often take into account students' AQT/FAR scores. This
bt practice is clearly problematic. Since these scores are not correlated so highly with flight

iy performance, particularly for SNPs, they cannot provide useful information to a review board.

'y Because our research team was not granted access to the test items, we could notdo a
detailed analysis of the contents of the AQT and FAR, nor have we considered the value of

I different subcomponents or particular items on the battery. We have been informed that some
items on the test ask for specific information which is outdated. It seems reasonable for the

Navy to make at least a modest investment in improving the test, and it may well be that a large

)
K scale improvement effort is justified; however, we do think there are limits to the ability of any

7B

"W pencil-and-paper test to predict performance in the cockpit.

:E It is important to bear in mind that flight officer or pilot duties constitute only a portion of S:
the demands placed on naval aviation officers. Those who have earned their wings must also
22 ta
&3 perform the leadership and decision-making functions required of all Navy officers. We have ';;
L%
N not analyzed the degree to which a technical college major or high AQT or FAR scores may .
K
predict the non-flying performance of Navy officers. A senior officer with an undergraduate d
9
ﬁ :
physics major or a high AQT score may better understand policy issues having to do with some ,-'f
- r-)
Y highly technical aspects of the operation of the Navy, even if these factors do not pay off in
i .
: aviation training. We urge that future research on technical college major and the AQT/FAR !
)
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take as criteria not only performance during aviation training but also downstream performance

as an officer, particularly in decision making and supervision.

A

i

; Chapter Four addresses another longtime concern of Navy decision-makers: the high
o attrition rates of Black and Hispanic students in aviation training. The consequences of this

problem will become more severe, given projected demographic changes in the traditional talent
‘:g pool from which naval aviators are recruited. To examine minority attrition and its causes, we
e conducted detailed analyses of the available data. The findings reveal that:
| ***  Minority candidates have lower flight and academic scores, but they have a much

i higher probability of being attrited from naval aviation training than one would predict N

- from examining their flight or academic scores. This is especially true for SNFOs. \-
’~ *** The poor performance of minority Student Naval Aviators cannot be explained by EJ"-’
[ their lower AQT/FAR scores nor by major field in college -- minorities are as likely as é.“
al nonminorities to have a technical college major. :_‘ )
’ ***  Flight instructor judgments reflected in downs and review boards appear highly ‘.:'\
- subjective: a different officer in a different training squadron looking at the same s.'*'
’a‘ student would be very likely to make a different decision. This conclusion is based on :‘:,'g,;
(1:‘ our discovery that the number of downs earned in one training stage and the number of E g.":s
\ review boards held in that stage are very poor predictors of whether the student will Xy
= receive a down again or see a second review board when they enter the next stage of : .

’ training, even though the flight and academic scores the student eamed in the earlier E‘:“E_#
k stage are reasonably good predictors of the scores they will receive in the next stage. \ﬁ t
. ***  Among Student Naval Aviators with low flight grades, nonminorities were much less 3 : ]
'8 likely to be attrited than were minorities. %‘_ \
] B

S
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In light of these facts, we conclude that minority Student Naval Aviators are disadvantaged
by the subjective elements of the decisions to award downs and hold boards and by extension the
subjectivity of review board decisions. This explains why their performance is better when
measured by flight scores and why their higher attrition cannot be explained by such background
factors as AQT or FAR scores. Our analysis suggests that making attrition decisions purely on
the basis of flight and academic performance scores would reduce minority attrition, perhaps by
as much as one-third. However, even this might not eliminate all undesirable subjectivity,
because there is still ample room for subjectivity and bias in making decisions about what flight

score a student has earned.

One important objective of this project was to develop and test the NASC Student
Information Survey. This in-depth questionnaire was designed for administration to all aviation
training accessions at Naval Aviation Schools Command. Merged with NASC grade records, the
computerized Student Information Survey/Grade Card file provides: (1) a source of extensive
baseline data for monitoring the profile of accessions in naval aviation training over time; and (2)
a means for comprehensive assessments of determinants of success in the early stages of aviation
training. But this is only part of the potential usefulness of this file: Merged with computerized
CNATRA-AT]J data, it can provide much more comprehensive information than has existed to
date about which factors predict success and failure downstream in the naval aviation training
pipeline. Such information would provide Navy decision makers not only with the basis for
refining selection procedures. It would also allow them to identify potential points of
intervention, in order to minimize attrition and enhance the productivity of training without

lowering standards or sacrificing quality of output.

Based on data collected with the NASC Student Information Survey instrument during May
1986 through September 1986, Chapter Five presents a broad-based profile of recent accessions

in naval aviation training. Among many interesting patterns, these data reveal that:
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*%* Nearly half (forty-nine percent) of recent NASC accessions enter naval aviation
training with an undergraduate major in a technical field. Moreover, eighty-three
percent had completed three or more undergraduate courses in mathematics, and
seventy-two percent had completed three or more undergraduate physical science
courses. Significantly, minorities (Blacks, in particular) were found to be even more
likely than nonminorities to have entered naval aviation training with an
undergraduate major in a technical field.

***  Approximately two of five recent NASC accessions (thirty-nine percent) entered naval

aviation training having had previous flying experience. Roughly one-quarter of this

group had earned a private pilots license prior to entering naval aviation training.

B

Minority vs. nonminority Student Naval Aviator differences in pre-flight experience

were not significant.

=

r

**k*x  Recent NASC accessions are quite well-rounded individuals. The median rate of

e

undergraduate extracurricular involvement among Student Naval Aviators is three

different activities (intramural sports, intercollegiate sports, professional or service

R

organizations are typical activities), and the median rate of participation in routine

fitness/leisure activities among Student Naval Aviators is six different activities

o

(running, swimming, weightlifting, tennis/racquetball are tyyical). In addition, as

undergraduates this group of accessions exhibited good academic work habits

=

(devoting a median eighteen hours/week to study and homework), and eamned grades

averaging 2.80 on a 4-point scale, in difficult, technically-oriented, coursework.

Significant subgroup differences notwithstanding, the Student Naval Aviator accession

g LA RS

profiles during the period of this study show that naval aviation training is attracting

&5

well-qualified and highly motivated AOCS and APFI accessions representing minority and

P

nonminority populations. Nevertheless, it is important to point out that racial and ethnic

minorities (especially Blacks) remain underrepresented among recent naval aviation accessions.
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Despite some movement toward parity in accession rates among Hispanics, our NASC Student
Information Survey data shows that the accession rate for Blacks in naval aviation training
(1.8%) falls considerably below the Black male share of baccalaureate degrees conferred (5.4%),
and well below the pool of Black males eaming baccalaureate degrees in technical fields (3.5%).

The broad-based and diverse data collected and analyzed for this project have yielded a rich
set of recommendations for enhancing the productivity of naval aviation recuitment, selection,
and training. Presented in Chapter Six, these recommendations vary in complexity, scope, and
ease of implementation. Some are targeted to address specific problems faced disproportionately
by minorities. All, in our judgment, carry the potential for increasing the probability that top
quality candidates will earn the wings of a naval aviator. A sample of these recommendations is

presented below:

Recruiting

*** The SEMINAR program should be expanded. All minority aviators enroute to the
FRS should be invited and encouraged to spend a limited period of time at their
hometown or college location, assisting in the recruitment effort. In addition, Navy
Recruiting Command should explore other means of using minority aviators to assist
in recruiting on an adjunct basis.

*** Navy Recruiting Command should adjust the system of professional incentives so that
recruiters can receive maximum competition points only if they meet their goals for
minority accessions.

*** Recruiters should receive credit only for those accessions who successfully complete
AOCS. NASC should provide feedback that permits CNRC to give each Recruiting
District detailed information about the reasons for attrition among AOCS students

recruited from that district.
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Selection
*** (CNATRA should undertake a long-term evaluation of accessions admitted to naval et
aviation training with a 20/20 vision waiver (AVW) and those admitted via the 0
NAVCAD, AVROC and Aviation Duty Officer (ADO) programs. This evaluation B
should include a comparative analysis of training program completion rates, fleet
performance, promotion, and professional development.
*** Information about civilian flight experience gathered on the newly constructed NASC

Student Information Survey should be used to assess the short- and long-term benefits

of prior flight experience to naval aviators. Results should be used to guide Navy :'f:i

Recruiting Command on the importance of previous flight experience in the screening |f

process. :’

*** To assess the predictive validity of naval aviation selection tests, Recruiting Command :;:‘

and CNATRA should, for a limited period of time, waive the AQT/FAR for an .?

experimental cohort of potential accessions who have an undergraduate grade point ‘:ESE:

average above 2.80 (the mean for current NASC accessions), or who have a technical ::‘E:,E

& major and a grade point average above 2.5. Students in this experimental group :_é-
k‘ should be scheduled to arrive at NASC one day early, on which they would be ::,‘::
g administered the AQT/FAR, practice sessions for the Graduate Record Examinations ‘Ei:‘::
7 (GRE), and a series of other potentially predictive instruments. AQT/FAR scores for :‘:':‘
"d'- students who enter during this limited experimental period would be sequestered and \
g would be available only to specifically designated personnel for research purposes. f
The predictive validity of the AQT/FAR would be assessed by comparing accessions .

g carning low and high AQT/FAR scores in terms of their training completion rates, and o%
ultimately in terms of the quality of their subsequent fleet performance and Navy . %

retention.
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Pre-Preparation for Naval Aviation Schools Command
**%  All students participating in NROTC summer programs should receive broadened
exposure to the aviation community. In addition, students should be invited to

participate in introductory ground school training during the summer program and

5y 2% Sl

should be offered the opportunity for ten - fifteen hours of in-flight training.
A Pre-Reporting Guide should be designed for distribution to all AOCS candidates as

Bl

soon as they are notified of their acceptance for naval aviation training. The guide
should include: 1) A description of AOCS structure, mission, and goals, an outline of
the courses and curriculum, and hints on how to best to prepare for AOCS; 2) An
outline of essentials of Navy organization, symbols, protocols, and so on (for example,
insignia, ranks); 3) A self-diagnostic test of technical concepts and methods (with
references for pre-AOCS individual study); and, 4) Physical fitness guidelines, listing

;
8
§ |
8

the AOCS physical training requirements and identifying appropriate exercise
regimens for candidates to pursue independently as preparation for AOCS.
NAVIP should be offered to all candidates, minorities and nonminorities alike.

A thorough evaluation should be conducted of the effectiveness of AOCS Prep in

improving the aviation training performance of participants.

@ R 8RS8

Navy Recruiting Command should insure that recruiters in the field 1) actively seek to

access the swimming skills of potential accessions to naval aviation, and 2) refer

w

nonminorities as well as minorities needing swim pretraining to the TADPOLE SWIM

program at Pensacola.

\r

NROTC students should be retested in swimming as they approech graduation, and

the test should more closely parallel the swim requirements for flight training.

1
)
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Aviation Officer Candidate School

*** Professional editors should review textbooks for AOCS/APFI courses as these texts :‘:52:

are drafted and revised. .::'

*** For each AOCS class a "class score" should be computed and serve as one of the bases :3

' for evaluation of Class Officers. The score should also be cumulated across classes, :az?i
& so that a semi-annual average of class scores can become one of the performance g?

measures of Naval Aviation Schools Command as a whole. The class score is an
easily maintained numerical computation that provides a comparable quantification of A

. . . i
class performance and encourages optimum performance and retention without 3

incurring penalties for the loss of students who could not and should not have been 0

Kxx KR 855

retained. 0
***  CNATRA should conduct an evaluation of the relative effectiveness of a modified Mo
AOQCS training design. Nine consecutive classes would participate in an experiment, E
five receiving a modified AOCS program and four receiving the existing AOCS RS
program. Candidates would be assigned to the respective classes at random, and the
relative effectiveness of the programs would be assessed by comparing the two groups 5
of students in terms of their training completion rates, quality of subsequent fleet e
performance, and Navy retention. The experimental program would be characterized (e
by several features. First, each of the goals would be addressed by a state-of-the-art
training component. Second, leadership training would receive relatively greater '::'

emphasis, parallel to its role in the USNA program. Third, sequencing of AOCS o

training components would be carefully planned so that optimal performance would be

encouraged in each aspect of the program and the various programs are mutually

Vo= l¢x
M

reinforcing. A detailed curriculum for the AOCS Experimental Class would be 2‘5‘,

7 Lg

professionally designed in accordance with a set of specific guidelines and criteria.

g7 =
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Navy Postgraduate School staff, the Navy's professional educators, would probably be
best equipped to perform this task. After approval of the proposed curriculum by
CNATRA, the program would be implemented by NASC, using carefully selected

volunteer instructors from the instructional staff.

Flight training

dookok

ek

e e e

ko

ek
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Learning Centers at training sites should be equipped with curricular materials
specifically constructed to allow "pooled” students to study ahead on ground school
materials.

The current contract for operation of the simulator stations at training sites should be
amended so that simulator stations are open after scheduled hours for voluntary
student practice.

The mentoring system for SNFOs employed in VT86 should be used as a model for a
mentoring system in VT10.

Students should begin each phase of training with a clean slate. Downs should
accumulate only within phases of training and boards should be determined by the
number of downs within a phase.

CNP and CNMPC should enhance the attractiveness of flight instructor assignments.
For example, Training Command instructor assignments could be accompanied by a
guarantee for a subsequent fleet seat, and the instructorship assignment could be
incorporated in the Precept to the Promotion Board from SECNAYV.

CNMPC should insure that aviation detailers are provided specific criteria to be used
in the selection of officers to be assigned as NASC/CNATRA instructors. These
criteria should include 1) a personal interview and 2) a recommendation from the
prospective instructor's present C.0., evaluating the officer's suitability for this

important assignment.

-12-

Ry X By 2t

B T e = ==

1

4 (l

[
.

[ A

-

Lo

I

R22

&

. . . . . oA - . . . - - ~a » -~ \
O A N e T T D S D A SN o E D e I O O A I R AN M s Do i M D O S S M N M



IR YT

Finally, Chapter Six outlines a number of promising strategies for future research including

potential experiments, ongoing surveys, and analysis of enhanced computerized data bases.

Specific recommendations include the following:

***  An "Exit Questionnaire" should be designed and administered to all Student Naval

Aviators on departure from aviation training, both graduates and attrites. The

questionnaire should assess the student's experience in naval aviation training. For

attrites, voluntary or involuntary, the questionnaire should gather detailed information

about reasons for attrition.

A "Transition Questionnaire" should be designed and administered to all Student

Naval Aviators as they move from each phase of training to the next. The

questionnaire should focus on the student's experience with the particulars of the

training phase being completed. The Transition Questionnaire should ask students to

comment on specific courses, familiarization flights, check hops, and so on.

Two ongoing experients and training protocols should be instituted and integrated into

the indoctrination of flight instructors and those who serve on student review boards,

respectively. Each should be true experimental designs of the type that social

psychologists have used effectively to examine subtle bias. Briefly, flight instructors

and review board members would be presented with detailed performance information

about a hypothetical naval aviation student and asked to record a judgment about the

candidate. The performance information presented to these evaluators would be

standard, but the hypothetical candidate would be presented differently to different

evaluators -- sometimes as Black or Hispanic, sometimes white. Comparisons could

then be made of the judgments of evaluators who were presented with identical

performance information but with contrasting descriptions of the students purported to

be responsible for that performance. These comparisons would serve both as

experimental data and for instructor training, sensitizing them to the dangers of

unintentional bias.

L]

A
W LT et Y, I - - . NV I YRR T SR T LS O RN L L )
K& oaha s, "! ‘.,.. NATRACHI ’ WRCACIRY WO ‘-. W SO WL .. »



N T T T T I RO R TR T R R O DA O TR o TR Y T DV T D D U U D T U TS U Y L O U U N UV UV UV VAV LR

*#% CNATRA should establish ongoing data collection mechanisms so that a
computerized data base is established containing the following information for each
student: a) background data and aviation training performance records, as represented
on the Automated Training Jackets; b) detailed background and attitudinal information
being collected with the newly-constructed NASC Student Information Survey; c)

information from the proposed Exit Questionnaire and the Transition Questionnaires.
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CHAPTER ONE
' Introduction

3 . . . -
i The broad aim of this research was to assist the Navy in determining how it can, in a
reasonable and cost-effective way, increase the number of candidates completing Naval aviation

training while maintaining highest standards in quality of output.
; 1.1 BACKGROUND

- The Navy's effort to staff its six-hundred ship fleet faces several potential sources of aviation
personnel shortfalls. These include attrition from naval aviation training, attrition among

: experienced naval aviators, increased competition from the civilian airlines, and a declining and
demographically changing pool of college-trained males with high-tech specialties. These
factors, singly and in combination, have important potential consequences for maintaining the

o traditionally high quality of naval aviation personnel and for meeting naval aviation endstrength

requirements.

The impact of such factors can be particularly acute in an era of fleet expansion. The
» Department of Defense's current and projected goals for expansion of Naval forces will require
an increase in aviation personnel as well as in other communities (Defense Manpower Data
Center, 1986). The growing personnel needs in naval aviation are compounded by recent
advances in military technology. In many areas, the Navy has been at the forefront of the U. S.

Armed Forces in unprecedented modernization and the introduction of sophisticated new

weapons systems. This modernization has brought about a shift in skill requirements such that

-
- -

the Navy's "semi-technical” positions were estimated to increase by thirteen percent between
1981-86, "technical" positions by sixteen percent, and "highly technical" jobs by thirty-one

1, percent (Daugherty, 1985). These trends are likely to continue into the foreseeable future.

v
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The Navy's ability to meet the future aviation personnel needs of an expanded and more
technologically skilled force will be challenged by a demographically changing recruitment pool:
a significant decine in the total population of 20- to 24-year-old males, and a larger proportion
of Blacks and Hispanics among this shrinking manpower pool (Hodgkinson, 1985). These
trends, based on divergent birth rates and average ages among different population subgroups,
imply that the Navy as well as other branches of the U.S. Armed Forces, like public school
systems and much of higher education, will comprise increasingly larger concentrations of
minorities. The changing demographics have uncertain implications for naval aviation recruit-
ment. On the one hand, the proportion of minority high school graduates attending college is
declining (Hodgkinson, 1985) and minorities are underrepresented among college graduates with
technical majors (Dorn and Butler, 1983; Thomas, 1986). On the other hand, some experts
suggest that increasing numbers of talented minority youth will choose the military as their
educational route, for its economy and the direct access it provides to "high technology" training

and careers (Hodgkinson, 1985).

These demographic challenges to the attainment of naval aviation manpower goals must be
met in direct competition with a changing civilian economy which also requires increasingly
higher levels of technological training. The Navy will have to compete with the civilian sector to
attract young and talented college trained males with technical majors into naval aviation
training; and the Navy could have to compete with commercial airlines and high-tech corpora-

tions to retain experienced naval aviators.

1.2 PREVIOUS RESEARCH ON NAVAL AVIATION TRAINING SUCCESS

Recognizing that first rate naval aviators are made, not born, Navy officials have tradition-
ally sought ways to effectively meet the personnel requirements of naval aviation through

recruitment and training. As with any large scale organization requiring highly refined and
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specialized technical skills, there must be an appropriate balance between selecting candidates
with the appropriate aptitudes and other traits essential to success and developing and main-
taining a rraining pedagogy and environment that are optimally conducive to full utilization and

development of the human talents in the available pool.

Despite the need for such balance, research has focused primarily on the development of
selection tests designed to predict success in naval aviation training (see North & Griffin, 1977,
for a comprehensive review of research on aviation selection test development; and see Griffin &
Mosko, 1977, for a comprehensive review of aviation attrition studies). Two broad types of
selection tests<*> have received attention: (1) cognitive/perceptual paper-and-pencil tests; and,

(2) psychomotor tests.

"Cognitive/perceptual” paper-and-pencil testing for aviation selection has a long and
well-established history and is probably the most frequently used method for screening candi-
dates for admission to naval aviation training. Nevertheless, based on their review of aviation
selection research, North and Griffin (1977) caution that the limited predictive power of paper-
and-pencil tests, and the lack of any prominent rese. . ch breakthrough in this area, suggest that

more research on non-paper-and-pencil performance testing is needed.

"Psychomotor” research also has a longstanding, but sporadic, legacy in aviation selection
and performance studies. Psychomotor testing has not been widely used in naval aviation
selection due to its high cost and difficulties of test implementation. However, recent techno-
logical advances and the potential usefulness of psychomotor tests, combined with the need to
supplement paper-and-pencil test selection to improve the predictive power of aviation selection
criteria, have led to a resurgence of interest in psychomotor testing and ongoing research to

validate selection devices in both the Navy and the Air Force (Dot ler, 1986).

<*> A third type, physiological testing, received some early attention but was determined to
have little or no utility as a predictor of flight training success (Viteles, 1945, cited in
North & Griffin, 1977).
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As North and Griffin (1977) point out, the perceptual/cognitive paper and pencil and
psychomotor tests developed as an outgrowth of previous research reduced pre-World War II
attrition rates in aviation training by nearly 50%. Nevertheless, many naval aviation officials

regard current levels of attrition rates as unacceptably high. The persistent low completion rate,

> " v - e o ab w  gamal
------‘

coupled with the escalating cost of flight training, points to the need for further research on

Ao B < A

selection tests, but also to the need for broader approaches to analyzing success in naval aviation

training.

2

"Risk-factor” studies represent one such approach. Naval and Air Force aviation recruiters

and selection researchers generally recognize the importance of individual background, skills,

R 23

and aptitudes (e.g., test scores, socioeconomic status, education, college grades, major field) as

well as experiential and social psychological factors (e.g., pre-flight experience, attitudes,

=

interests) as key correlates of success or failure in aviation training. However, because this area
has received less systematic research attention, we are far short of any thorough understanding
about which specific dimensions, among the diverse array of potential risk factors, may have the
greatest influence on success or failure in aviation training.<*> One recent investigation of

correlates of success in naval aviation training among minority aviators (Petho, 1985) has

o) =3 9.

demonstrated that discrete risk-factor information can supplement traditional paper-and-pencil

test data to enhance the Navy's ability to identify high-risk candidates.

$f f'

The present study extends and broadens previous research on success in naval aviation

Fou
training in a number of respects: Extensive analyses are used to examine the predictive value of R‘f
the AQT/FAR and of a non-test "risk factor," technical major. This investigation does not A
simply assess overall relationships: it asks how the interaction between individual traits and J
e

<*> Much also needs to be learned about how to make the best use of specific risk-factor
information in the selection process. For example, is it more useful to consider specific =
indicators of prior academic performance (e.g., college grades or class rank) separately to -
assess their unique contribution to the predictive power of a selection model, or are such
indicators most useful when factored into some larger linear composite subscale profile -
like the Biographical Inventory (BI) component of the Flight Aptitude Rating (FAR)? ,g\
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aspects of the training environment affects the success of different subgroups of Student Naval
Aviators (SNAs) -- Student Naval Pilots (SNPs) and Student Naval Flight Officers (SNFOs) in
the several pipelines. Beyond this, in developing a crucial new source of data, a survey instru-
ment for collecting broad-based information from recent accessions, the present project greatly
expands the capacity for future research that aims to identify individual biographical factors
predictive of success in aviation training.<*> Another major contribution of the present research,
however, is our detailed consideration of the training process itself. On the one hand, we
attempt to understand the record of minority performance in aviation training. On the other
hand, we consider a wide range of training innovations that have the potential to enhance training

productivity for minority and nonminority candidates alike.

1.3 OBJECTIVES OF THE PRESENT RESEARCH

This research applied quantitative analyses and qualitive insights in order to identify strat-
egies for increasing the Navy's capability to meet its future aviation perscnel needs through
enhanced training productivity. The research took a systemic approach, in recognition that
recruitment, selection, and the training process are inextricably-linked determinants of naval
aviation training outcomes. Specific objectives of the project were to: 1) describe the complex
flow of SNAs through the various paths of the aviation training pipeline in terms of attrition/
completion patterns and training time; 2) examine the extent to which technical major and
AQT/FAR scores predict training success for SNFOs and SNPs, respectively; 3) analyze differ-
ences in the training outcomes for minority and nonminority candidates; 4) develop a new survey
instrument that provides detailed biographical information on naval aviation accessions; 5)
establish an automated data base that collates information from the accession survey with

performance data, for the purpose of monitoring trends and identifying background and exper-

<*> The enhanced data system can also be useful in predicting success in naval aviation
operational environments, should reliable "downstream" criterion measures be developed.
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:: iential indicators for the "whole-man" concept in naval aviation recruitment and selection; 6)
. recommend enhancements in recruitment, selection, and in the training process which can reduce g
e
.G
;i:% failures and increase efficiency while maintaining the high quality that is the hallmark of naval
4
" aviation; 7) outline promising strategies for further research, including potential experiments, ‘
. ongoing surveys, and analyses of automated data bases. o
B "..
J: n
L \ 1.4 ORGANIZATION OF THE REPORT -~
L SO
- The remaining text of this report is organized into a methodology chapter (Chapter Two) -
vy
I,
i‘:" and five substantive chapters. The report also contains a supplementary appendix containing i‘y
i
‘,':: extensive data tables and data collection instruments, organized according to subject areas within 77
(3 W,
4 chapters. This format allows the interested reader to go back and forth easily from the text to the o
"
: & appendices for more detailed information on a specific topic. :'.2
v i
& Chapter Two describes the data sources, data collection procedures, and analytic approaches 3
o of the report. o
# 3
b0 Chapter Three presents a descriptive flowline analysis of the progress of Student Naval ™~
E X
“ Aviators from the beginning of Naval Aviation Schools Command (NASC) through the various a .
b G
;" training pipelines. These analyses, based on large samples of the best Chief of Naval Aviation
\ .
- &
- Training (CNATRA) Automated Training Jacket (ATJ) data available, estimate attrition rates for \_3
. each procurement source, aviation community and pipeline, and for the various stages of aviation =
X v, "
o training. Average training times are also reported. e
; 2
) Chapter Four uses available CNATRA AT]J data from two large samples of SNAs to )
A_Z examine the relevance in naval aviation training of three key factors -- undergraduate major ~
-~ :‘\
.~' field, AQT/FAR scores, and race/ethnic background. The assessment of undergraduate major -
9 -4
n and AQT/FAR scores as predictors of training performance is designed to inform decisions about a
" ihe use of these factors as selection criteria. The analysis of the implications of minority status in
) 2
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\
Q
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the aviation training program responds to the Navy's determination to make the fullest use of the
minority and nonminority talent in the recruitment pool. In these analyses, academic and flight
performance scores at various stages of training are considered, along with the student's record of

flight failures ("downs"), review boards, and attrition/completion.

Chapter Five, uses data on roughly one thousand recent NASC accessions, collected with a
survey instrument developed as an important dimension of this project, to present a comprehen-
sive description of Student Naval Aviators' demographic, educational, and military background.
SNA accession profiles are compared for candidates representing different race/ethnic groups

and procurement sources.

Chapter Six presents a compendium of broad-based recommendations for enhancing the
productivity of naval aviation training. These recommendations, based on empirical analyses,
official Navy records and surveys, extensive in-depth interviews of naval aviation personnel, and
observations made during the course of this study, have implications for recruitment, selection

and training policies as well as for future research.

Chapter Seven presents a synthesis of research findings and recommendations that have

special relevance to minorities in naval aviation training.
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CHAPTER TWO
Research Methodology

2.1 INTRODUCTION

This chapter describes the diverse data sources which are analyzed in this report and

4§ discusses general analytic procedures, methodological issues, and research limitations.

Adequate data is essential in order to identify determinants of SNA success and develop

potential strategies for enhancing aviation training productivity.

M At the outset of this project, it became clear that no ideal data set existed, and that the

B2 B2

usefulness of any single source of existing naval aviation operations data would be constrained

"
?. by many factors, including (a) decentralized record-keeping procedures among the many and %
j: diverse command units involved in aviation recruitment, selection, and training; (b) limited q
u student background and training performance data included in CNATRA's Automated Training !
E} Jackets (ATIJs); and, (c) extensive missing or inadequate data on selection tests and training @
{ performance criteria reported in the ATJs. ¢
:; Thus, this project made use of CNATRA's best available data and then, where necessary, g
. generated new, supplementary data. @
)

2.2 DATA

o
';j;l‘l

As detailed below, three data tapes supplied by CNATRA were used for this project,

(s

together with: an enhanced computerized data file constructed by our research team; a new,

) computerized bank of biographical data on accessions; and records from structured interviews at

v

i training sites.
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2.2.1 CNATRA Automated Training Jackets

As part of its ongoing operations, CNATRA maintains computerized records to track trainee
progression through the system and to assess manpower production in naval aviation training.
These computerized data files or Automated Training Jackets (ATJs) contain student background
information (sex, race-ethnicity, hometown, date of birth, rank, procurement source, college
name, degree earned, major field, and AQT/FAR scores), along with summary academic and
flight performance scores (raw and standardized) for each stage of aviation training. The ATJ
records cover naval aviation training accessions from Naval Aviation Schools Command
(NASC) through completion of undergraduate aviation training, or until attrition. Each student

record also contains beginning and ending dates for each phase of naval aviation training.

Because this computerized automated tracking system is relatively new and is still being
updated and modified, several different sources of CNATRA ATJ data were used for this

project:

(1) CNATRA-AT]J Tape I: This computerized ATJ data tape was one of the early data files
made available to our research team by CNATRA. It contains the records of 7805 accessions
who reported to the Naval Aviation Schools Command (NASC) roughly between January 1,
1983 and March 11, 1986. This file suffers from extensive missing data pertaining to the later
stages of training, particularly from missing flight training performance measures. On the other
hand, among the four computerized data files available to us, CNATRA-AT]J Tape I contains the
most complete record of student outcomes during the early training stages, from the preoutpost
or "Poopey Week" of Aviation Officer Candidate School (AOCS) through NASC graduation.

Thus, we rely on Tape I primarily to learn about the period from arrival at Pensacola to

completion of NASC.
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i'{; (2) CNATRA-AT]J Tape II: Supplied by CNATRA in late July, 1986, this data set consists
of 9,787 ATJs, covering the period from January, 1982 to June 25, 1986. For our analysis, a
subfile was created to represent the 2464 SNPs and SNFOs who reported to NASC between

TE Hd TH Lk

January 1, 1983 and June 30, 1984 -- the most recent "cohorts" whose members had sufficient

o time to have completed (or been attrited from) training by July, 1986. Because some records for

=3

o students who attrited prior to completion of NASC were missing from this file, Tape II provides
Y less reliable estimates of student attrition during the early stages of the aviation training program

than Tape I. On the other hand, the Tape III data do permit analyses of attrition rates during

B bR

! flight training.

(3) CNATRA-AT]J Tape III: In late August, 1986, CNATRA supplied this data tape, which

8 =

4 represents 10,311 candidates who entered training between January, 1982 and August 25, 1986.

AR
i 2
:: This tape closely parallels CNATRA-AT]J Tape II, but has the advantage of additional cases and d :
U
" more complete records of AQT/FAR scores. As with the CNATRA-AT]J Tape II, we analyzed 11
. =
'.: records only for the "cohort" of 2464 SNPs and SNFOs who reported to NASC between January ‘
¥ .y ]
:: of 1983 and June of 1984. Tape HI, like Tape II, is missing records for some of the students who C:S
' A
£ arrived at Pensacola during this period but failed to graduate from NASC. Thus it is not as a b
' useful as Tape I for investigating the early stages of training. However, CNATRA-AT]J Tape III :‘:-'
)
::: was crucial, along with Tape II, in the flowline analysis of student progress through the flight 5 .:

(]

. training pipelines. And Tape III serves as the primary data source for our investigation of the & “
;. impact of major field, AQT/FAR scores, and race/ethnic background on training success among r h
h i
b, SNAs.
: 2.2.2 Johns Hopkins University JHU)-ATJ Data T3
) t |.‘-
b \. .;
e Our initial attempts to analyze the computerized CNATRA-AT]J files sent to us in the early R
\ - 3
i stages of the project led to several false starts, due to empty data tapes or grossly unacceptable ] .

levels of missing data on key variables such as AQT/FAR or aviation training performance

(Lo
o

2.

l‘.'!‘l"..‘l 1%




- 1 1' 0:‘? 0(
scores. As a result, the CNATRA project liaison provided us with ATJ data in hard copy form, i

and from these we built a computerized data file for 1800 SNAs who completed or attrited from

8
§
1
g
7

T naval aviation training during the second half of 1984. This data file has its limitations. Like :: . .:f
5 Tapes II and III, records are missing for some students who attrited prior to completion of tf-':"‘:‘
NASC. Furthermore, the date of graduation or attrition, not entry, defined the population of ..‘ i

candidates represented on this file, and the absence of complete information on entry cohorts i{é

AN

interferes with estimation of attrition rates. On the other hand, the JHU-AT]J enhanced data file N vl

A
b

contains, in addition to the information routinely included in CNATRA's computerized ATJ

& files, important, detailed information on the number and types of student downs and review :E:E:‘E
. boards during specific phases of naval aviation training.<*> Thus, this data file permitted :a‘,i?:‘,
g in-depth analyses of risk factors and determinants of training success that were not possible with ‘:":_i(
g the three standard computerized CNATRA-AJT tapes. Computerization of these data were ‘E?f:g
» completed first for the 710 SNPs represented in the hard copy records, and only that subset of the 's::;:i
l data file are used in the analyses reported below. :"J"i'
“ o
E~ 2.2.3 NASC Student Information Survey : ‘
& An important objective of this project was to enhance the quality and scope of data available “;g
for research aimed at increasing productivity in naval aviation training. To this end, our research ‘:%

:ﬁ team designed and implemented a Student Information Survey (Mod-1), to be adminstered upon . . §
- NASC entry to all AOCS and APFI assessions. This 18-page questionnaire collects extensive 8 .
:}E student demographic and biographic data, in-depth information on students' educational and :'E.E
b military background, student orientation and preparation for aviation and the military, and Eit
2 selected social-psychological characteristics (see Appendix A). N
= if::: 3
N B
N

<*> CNATRA routinely keeps records of student downs and review boards on hard copy ATJ ol
forms but not on the computerized files.
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Information collected in this survey of NASC accessions was subsequently merged with

NASC grade records, also computerized by our research team. As it stands, this computerized
NASC Student Information Survey/Grade Card file provides: (1) a source of extensive baseline
data for monitoring the profile of accessions in naval aviation training over time; and, (2) a
means for comprehensive assessment of determinants of success in the early stages of aviation
training. But this is only part of the potential usefulness of this file: Merged with computerized
CNATRA-AT] data, it can provide much more comprehensive information than has existed to
date about which factors predict success and failure downstream in the naval aviation training

pipeline.

For this report, the NASC Student Information Survey data collected between May and
September of 1986 are used to provide in-depth profiles of approximately one thousand recent
accessions. Regretably, within the timeframe of this research contract, there could not be
sufficient accumulation of Student Information Survey and associated NASC performance data
to permit analyses of risk factors in NASC training. However, recommendations for future

research based on this newly-created data system are presented in later sections of this report.
2.2.4 Interviews with Naval Aviators

A final, major component of the research design involved in-depth interviews with more
than two hundred experienced naval aviators and SNAs at both training and operational settings:
NAS Pensacola, NAS Whiting Field, NAS Corpus Christi, NAS Kingsville, and NAS Oceana.
At NAS Oceana, interviewers met with FRS students who were recent graduates of naval
aviation training, and with exemplary naval aviators who have the benefit of operational field
experience, including department heads and FRS instructors. At NAS Whiting, NAS Corpus
Christi, NAS Kingsville and NAS Pensacola, interviews were conducted with students at various
phases of training, recent attrites and DOR's, platform and flight instrutors, company officers,

drill instructors, AITC instructors and department heads.
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Interviews were conducted by the project's professional research staff of Ph.D. social
psychologists and sociologists. The staff included one white female, two Black males, three
white males, and one Asian male. Most sessions matched two interviewers with 4 to 8
interviewees. Interviewing teams typically contained one minority and one nonminority
member, although some interviews with minority respondents were conducted by teams of
minority interviewers in order to minimize social desirability effects on responses to
race-sensitive issues. Because low minority representation (especially among Blacks) and
disproportionate minority attrition have been defined as persistent problems in naval aviation
training and as important topics in this research, every effort was made to interview the

maximum number of Black and other minority aviators available at each site.

Interview schedules were designed to make optimal use of the expertise, experience, and

perspectives of each of the specific subgroups of naval aviators. Training command and FRS
staff interviews focused on the diverse expertise, insight, and experience of these naval personnel
who had successfully completed the aviation training program and had gone on to gain
experience in fleet and shore operational settings. Interviews were conducted with SNAs
representing the various communities (SNP, SNFO), pipelines (Jet, Maritime, Helo Pilots;
Tactical, Radar Intercept, Overwater Jet Navigators), and stages of naval aviation training
(NASC, Primary/Basic, Intermediate, Advanced). Figure 2.2.1 presents a matrix showing the

interview types and sites. Appendix B includes samples of the interview schedules.

The interviews yielded a detailed portrait of naval aviation training and a rich body of

suggestions for enhanced productivity.
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y FIGURE 2.2.1
i INTERVIEW SITES i
?:.: Training Fleet ﬁ
;l‘
y Jets | NAS Kingsville NAS Oceana g
:.::: (16) (26) 3
¢
. Helo | NAS Whiting Field §
B (11)
9
.,. 8
2 Maritime | NAS Corpus Christi "
v (16) !
2 F
" SNFO | NAS Pensacola NAS Oceana
@ .
8 (17) (18) 7
-
NAS Whiting Fleld ?
E;a (15) »
) Primary ;s
! NAS Corpus Christi e
P (16) e
»
8 3
3 AOCS/APFI | NASC Pensacola -
: A
: (72) .
}. h
5 X
W Note: Number of interviews in parentheses. .
3 i
\
< R T D A N L A AN N AR




S B2 Y P B I 55 6B

Al TR @R S

A

"
»

Cr D B B 20

’T "

RN N A A R N T R S O N T I TR T T T U IO O OO T I U Yoy

-15-
2.3 STATISTICAL ANALYSES AND METHODOLOGICAL ISSUES

Statistical analyses were used for three general tasks: the flowline analysis of student
attrition and completion (Chapter Three); the assessment of the impact of undergraduate
technical major and AQT/FAR scores on student performance and of the implications of student
race/ethnicity (Chapter Four); and the presentation of profiles of contemporary naval aviation
accessions (Chapter Five). Each of these tasks brought its own requirements for analytic
strategies. The flowline analysis depended on selective use of multiple data sets, and involved
important comparisons among subpopulations. Challenging problems of selection criterion
validation were presented in the assessment of technical major and AQT/FAR scores, and the
consideration of patterns for minority and nonminority SNAs made innovative use of reliability
theory. In constructing profiles of recent NASC accessions, apt subgroup comparisons and

judicious selection of observations from the rich body of available information were crucial.

Among the multiple sources of data for this project, many limitations exist. All our
conclusions are necessarily time-bound, based as they are on information pertaining to a
relatively brief period during the recent past. In general, we lacked certain broad types of
information. The newly-developed NASC Student Information Survey was the only real source
of detailed, systematic information about the psychology, motivation, and biography of
candidates, and these data must mature before their potential usefulness can be fully realized.
Interviews provided sketches of the training process, but systematic monitoring of this process
would have been invaluable. As noted earlier, each set of computerized performance records

was lacking some important elements.

In this project, however, as in most others, there is strengh in numbers. The multiple forms
and sources of data used here allowed for complementary and compensating approaches to the
research questions, and sometimes provided the opportunity for convergence and confirmation.
Overall, these data justify considerable confidence in the conclusions reported in the following

chapters.
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CHAPTER THREE
Attrition Rates and Flowline:

The Aviation Training Pipeline
3.1 INTRODUCTION

This chapter traces the progression of Student Naval Pilots (SNPs) and Student Naval Flight
Officers (SNFOs) through the aviation training process, from the day they reported to Naval
Aviation Schools Command (NASC) through the day they completed or attrited from training.
Rates of attrition are reported separately for accessions representing the various procurement
sources, for the SNP and SNFO communities, and within community for the various pipelines --
Jet, E2/C2, Maritime, and Helo for SNPs; Navigation, ATDS, Radar Intercept Officer, Tactical
Navigation, and Overwater Jet Navigation for SNFOs. We also catalog information on average

training time among candidates who completed the aviation training program.
3.2 DATA

The flowline analysis uses three of the data sets described in Chapter Two: CNATRA-ATJ
Tapes I, I, and III. Each contains uniquely useful information for the analysis of flowline and
attrition rates. As noted earlier, CNATRA-AT]J Tape I suffers from missing data on outcomes at
more advanced stages of training; however, it contains particularly thorough data on the
outcomes during early stages of training, and thus will be our source for the analysis of
pre-entrance and NASC attrition. CNATRA-AT]J Tapes II and III provided less complete
information about students who attrited during early stages of training but had complementary
strenths and weaknesses as sources of data on flight training. Information on Tape III filled
certain gaps left in the Tape Il data. On the other hand, Tape II allowed for indirect estimation of
some of the missing attrition information. Thus, CNATRA-AT]J Tapes II and III are used

together as our sources on the flow of SNAs through flight training.
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3.3 FLOWLINE ANALYSIS

The flowline analysis of attrition, reported in Tables 3.1 through 3.6, is discussed in three

sections: "pre-entrance” attrition; attrition from NASC; and attrition during flight training.
3.3.1 Pre-entrance attrition

The week following the initial arrival of AOCS accessions at NASC is called the pre-outpost
period, or "Poopey Week.” During this period, new accessions undergo official screening and
are not yet formally considered candidates in the aviation training program. Should they be
attrited during Poope:, Week, they are not recorded in official NASC attrition counts.
Pre-outpost attrition is, however, important to our understanding of the overall process of losses
from the aviation training program. Although APFI accessions do not have a formal Poopey
Week, there is some initial attrition in this group, resulting from failures of physical exams at
NAMI or changes of mind about entering training. We will refer to such losses before entering

AOQCS or APFI as "pre-entrance” attrition.

During the 38-month period represented in CNATRA-ATIJ Tape 1, 7805 new accessions
arrived at NAS Pensacola to be trained as naval aviators, 4278 reporting to AOCS and 3526 to
APFI, respectively. Of this group, 900 became pre-entrance attrites, representing an 11.5% loss
in the initial period before formal training began.<*> (See Table 3.1.) The vast majority of the
pre-entrance attrites, some 842 of them, were AOCS accessions. Table 3.2 reveals that Poopey
Week attrition represents a 19.7% loss of AOCS accessions, while pre-entrance attrition among

APFI accessions is estimated to be 1.6%.

<*> The data indicate that pre-entrance attrition does fluctuate over time. By combining data ‘
for the three years represented on CNATRA-AT]J Tape I, we intended to minimize the b,
impact of short-term fluctuations and of any sporadic omissions in the data file. .
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Although modest in size, the attrition rate for pre-commissioned, APFI accessions reveals an
interesting pattern of variation by procurement source. Our records show that in the 38-month
time span represented in CNATRA-AJT Tape I, there was not one pre-entrance attrite among the
1037 U.S. Marine, U.S. Marine Reserve, and U.S. Coast Guard accessions. Among the 56 APFI
pre-entrance attrites whose procurement source could be identified, 38 had entered via NROTC

program and the other 18 were U.S. Naval Academy accessions. (See Table 3.3).
3.3.2 Naval Aviation Schools Command Attrition

After pre-entrance attrition, 6905 SNAs represented on CNATRA-AT]J Tape I were offically
accessed at NASC, almost evenly divided between AOCS (with 3436 candidates) and APFI
(with 3468 candidates). Of this group, 662 candidates attrited during NASC, placing the overall
attrition rate for this phase of training at 9.6%. The great majority of the NASC attrites, 577 of
them, were AOCS candidates, producing an AOCS attrition rate of 16.8%, in contrast to a 2.5%
attrition rate for APFI candidates. AOCS training is approximately twice as long as the APFI
program, but the difference in training time can only be part of the explanation for an AOCS
attrition rate nearly seven times as large as the APFI rate: Differences in candidate attributes and
divergent training philosophies, in some combination, are presumably also reflected in these

discrepant patterns.

Combining the pre-entrance and NASC attrition figures, we see in Table 3.2 that a total of
1419 AOCS candidates had left training before completing NASC -- a loss of 33% of the AOCS
accessions who arrived at Pensacola. The comparable total loss of APFI accessions prior to
NASC completion is 143 or 4.1%. Across the two groups of accessions, 1562 of those who

arrived at Pensacola, or 20%, left before NASC graduation. (See Table 3.1.)
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X Table 3.1

- ! Attrition Rates (Percentages) by Training Stage
L}

X CHATRA-AT

;::: @ Tapel

b

e Pre-Entrance 11.53

w ﬁ-\, (7805)

b

- NASC 9.59

,4.? g : (6905)

:;! Overall Preflight 20.01

e (7805)
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Table 3.4

B Pipeline Attrition Rates
@ (Data Sources: CNATRA-ATJ Tape II, III)

Iape II Iape 111

g &8 wed

wh STUDENT NAVAL PILOTS
o (intermedjiate & advanced stages)

Y N ¥ N
X Jet Pipeline 10.10 (386) 6.49 (447)
E2/C2 - (2) 14.29 (39)

e Maritime 6.06 (231) 1.74 (230
14,

3':7': Helo 4.80 (542) 1.49 (536)
\

}R Unknown - (138) - (109
L}

B
-
-

HME &= R8O B BT

£ 55

)

Sor

Loss)

STUDENT NAVAL FLIGHT OFFICERS
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(advanced stage)
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Overwater Jet
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3.3.3 Antrition During Flight Training

CNATRA-AT]J Tapes II and III provide a profile of SNP and SNFO attrition from flight

training.
3.3.3.1 Student Naval Pilots

Our best data on SNP attrition during flight training, provided by CNATRA-ATJ Tapes II
and I for the period January 1983 through June 1984, suggest that 11% to 12% of the SNPs
attrited during primary training. Of those that remained, 9% to 11% attrited during intermediate
and advanced flight training, most of these during the longer, advanced training. Thus the

Overall Flight attrition rate for SNPs is approximately 20%. (See Table 3.1.)

We can combine the information provided by Tapes II and III about flight training attrition
among SNPs with our best, Tape I information about pre-entrance and NASC attrition to
estimate total attrition/completion rates. In view of the very large discrepancy between AOCS
and APFI attrition during the early training stages, however, a single estimate that pooled AOCS
and APFI accessions would not be very useful. Thus we use the Table 3.3 Overall Preflight
attrition rates for SNPs who entered through AOCS and APFI, together with the Table 3.2
estimates of Overall Flight attrition rates for these two groups (taking the mean of the Tape II
and Tape III estimates), to learn that approximately 47% of the SNPs who entered through
AQOCS attrite before completing aviation training. In other words, 53% of the SNPs who entered
AOCS eventually earned their wings. Among SNPs who entered via APFI, 22% attrited before

completing training and 78% eamned their wings.

Table 3.4 reveals that the report of overall SNP attrition during intermediate and advanced
flight training should be conditioned by acknowledgement of pronounced differences among
pipelines. In the jet pipeline, intermediate and advanced attrition is estimated by CNATRA-AT]J
Tapes II and III at 6% and 10%, respectively. In the much smaller E2/C2 pipeline, for which
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only CNATRA-AT] Tape III was capable of producing an estimate, the figure is about 14%. In '

contrast, the estimates for the Maritime pipeline are smaller, 2% and 6%, and for the Helo

L

pipeline the estimates are 1% and 5%. ‘

E ¥

One of the most interesting patterns in the flight training attrition data is evident in Table

220

3.2. We had earlier observed much higher pre-entrance and NASC attrition among AOCS
accessions than among APFI accessions. A relatively high attrition rate among SNPs who

entered through AOCS rather than APFI exists in primary flight training as well, although Table

camem- Y ar

3.2 reveals the discrepancy between the two groups to be greatly reduced. However, in

intermediate and advanced flight training, the direction of the difference between these two

B 855 o

groups is reversed: At these later stages of training, SNPs who entered through AOCS show a

T T

slightly lower attrition rate than the pre-commissioned officers who entered directly into APFI.

»a

wr “
Again, however, more detailed examination suggests qualifications. As indicated in Table \
\J
3.5, attrition rates during later stages of flight training vary for APFI accessions from different 3 *
¢
procurement sources. SNPs representing the U.S. Marine Corps, the U.S. Marine Corps o
r’:

Reserves, and the U.S. Coast Guard programs, the groups that showed no pre-entrance attrition at

all, have particularly high rates of attrition during intermediate and advanced flight training.

I
A -

-~
~ <

Among APFI accessions, it was those entering through NROTC and the U.S. Naval Academy

~

whose early attrition was relatively high, but during intermediate and advanced flight training,

~ -
.

these candidates have lower attrition rates than other APFI procurement groups, in the range of

-
T,
the attrition rate for AOCS accessions. Table 3.5 reports attrition rates for jet pipeline SNPs A
separately, and here we see attrition rates among NROTC and U.S. Naval Academy accessions 9
RO,
to be particularly low, even lower than the attrition rate for AOCS accessions assigned to the jet
pipeline. : ]
(% i ’
These differences among procurement groups in the pattern of attrition over the succession _;‘i ‘
t
of training phases raise interesting questions for future investigation by CNATRA X
policy-makers. ;-‘
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3.3.3.2 Student Naval Flight Officers

B &=

CNATRA-AT]J Tapes II and I also provide the best information about SNFO attrition from
flight training during the January 1983 through June 1984 period. In the basic/intermediate

-

AE s

” ?"l'uﬁ--—’

stage, the attrition rate for SNFOs was approximately 17%. During advanced flight training,

PR

22% or 23% of the SNFO:s attrited. Early and late in flight training, SNFO attrition is
considerably higher than SNP attrition, and Table 3.1 reveals the overall loss of SNFOs during

.-b -~

-

flight training to be about 36%, whereas the comparable overall rate for SNPs was about 20%.
Combining Table 3.3 and Table 3.2 rates for Overall Preflight and Overall Flight attrition for
SNFOs who entered through AOCS and APFI, we can derive total attrition rates for the two

= R ==

3
Sy

groups of SNFOs. Approximately 56% of the SNFOs who entered through AOCS attrited before
o completing aviation training, the other 44% eventually earning their wings. And among SNFOs
W who entered via APFI, 40% attrited before completing training while 60% earned their wings. :‘:
N
i Attrition during advanced flight training does seem to vary among the five major SNFO i
.’: pipelines. CNATRA-ATJ Tape III provides the most reliable estimates here, and suggests that ' ;
. whereas the attrition rate approximates 5% for the Tactical Navigator (TN) pipeline, it is higher :a:
h. for all other pipelines, highest of all for ATDS students. (See Table 3.4.) The reported .‘
within-pipeline attrition rates for advanced flight training must be considered only as minimum "
:: estimates, however, because pipeline affiliations could not be determined for a number of :
- SNFOs who attrited during advanced training. .
¥ :
g For the SNFOs as for the SNPs, the higher attrition of AOCS than APFI accessions during \. )

2=
ks

EE TR &R W

early stages of training is reversed during advanced flight training. Of the SNFOs who make it
to advanced flight training, AOCS accessions have lost their statistical disadvantage and even

fare slightly better than their counterparts who entered APFI directly.

b
N
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Among SNFOs who had been APFI accessions, NROTC and the U.S. Naval Academy are
the only two procurement sources represented in large enough numbers to provide stable
separate estimates of attrition rates. Table 3.6 reveals that SNFOs who had entered via NROTC
were more likely than U.S. Naval Academy accessions to attrite during early stages of flight
training, but it was those who entered from the U.S. Naval Academy who were more likely to

attrite during advanced flight training.

3.4 TRAINING TIME FOR STUDENT NAVAL AVIATORS WHO COMPLETED THE
PROGRAM

This analysis uses the official training time targets for AOCS and APFI accessions in the
various SNP and SNFO pipelines as benchmarks. Against these, we examine the actual average
days in training for SNAs from each procurement source in each pipeline. Information on the
distribution of days in training for AOCS and APFI accessions who eventually completed the

SNP and SNFO programs are presented in Tables 3.7 and 3.8.

The top rows of Tables 8 and 9 present, for AOCS and APFI accessions, the official training
time targets for each pipeline. The second panel of data, Total Days in Class, represents the sum
of days actually spent in all phases, from the beginning day of the phase to the day of
detachment. These figures provide a rough estimate of the length of active training, although
they might better be described as a maximum length of active training, because slack periods due
to maintenance delays, weather conditions, and the like, are encompassed in the Days in Class

averages.

The third, fourth, and fifth panels of Tables 3.7 and 3.8 represent Days Between Phases,
Days Waiting for Class, and the sum of these, Total Days Not in Class. The sixth panel, Total
Days on Program, represents the sum of Days in Class and Days Not in Class, the length of time

from arrival at Pensacola to detachment from the advanced phase of flight training.
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For panels 2 through 6, we report the mean number of days spent and the standard deviation -'::;

of the distribution. For Days Between Phases, Days Waiting for Class, and Total Days Not in -
Class, this mean is also presented as a percentage of the official training time target for that '
pipeline, entitled "% of plan." For Total Days in Class and Total Days in Program, the eyt
difference between actual training days and the target is presented as a percentage of the target, o,

entitled "% Over Target.” X)
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3.4.1 Pilot Training Time

Looking first at Total Days in Class, among the SNPs represented in Table 3.7 who had
been AOCS accessions, the E2/C2 candidates finished their program a bit ahead of schedule, the
Jet and Maritime SNPs spent 11% and 13% more days in class than officially scheduled, and the
Helo SNPs spent 29% more time than scheduled. This pattern is mirrored for the APFI

accessions in the various pipelines.

In terms of Total Days on Program, the SNPs in all pipelines actually spent from 30% to
50% more days than officially scheduled. Time between phases was particularly long for the Jet

and E2/C2 pipelines.

3.4.2 Naval Flight Officer Training Time

In general, SNFO training exceeds training days targets by a greater margin than SNP
training. Table 3.8 reveals that for AOCS and APFI accessions in the SNFO program, Days in
Class ranged from 24% to 42% over the officially specified target, with RIOs having the smallest
proportion of training days over target. Looking at Total Days on Program, as the actual
outcome, SNFOs in the various pipelines spent from 38% to 67% more time from the beginning

of training to the end than designated by the official training days target.
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CHAPTER FOUR
Impact of the Student's Personal

Characteristics On Training Success

4.1 INTRODUCTION

TS R 85

]
/I

This chapter presents statistical analyses of three student characteristics to determine their

n
«_ K v

impact upon the student’s success in aviation training. First, we examine the implications of !

-
[ Y

having a technical undergraduate major for student outcomes in aviation training. Second, we
consider the impact of the student's scores on the AQT/FAR test. Both these analyses are of

great interest to Navy decision makers because of the importance of locating valid selection

e 2R

instruments.

Our third set of analyses examines the performance and attrition/completion records of

minority SNAs. Attrition rates for minority SNAs have been quite high. Because minorities are

'
W

;..' becoming a larger and larger proportion of the qualified recruitment pool on which naval a
™ f.Q aviation depends to meet its personnel needs, Navy planners have a special interest in -
2 ~ '
. understanding why minority attrition should be so high and what can be done about it.
A
% The bulk of our analyses use CNATRA-ATJ Tape III data on the NSFOs and NSPs who ;
ol :
0y f-“." entered training between January 1983 and June 1984. In some cases, we supplemented these '
- data with records of the 710 SNPs represented in the JHU-ATJ data file. As noted in the Chapter
ST
P N Two description, the JHU-AT]J data have the advantage of containing counts of the downs and y
~ A
2 3 review boards a student experienced in each stage of training. Y
A '
y
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P
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4.2 THE EFFECTS OF HAVING AN UNDERGRADUATE MAJOR IN A TECHNICAL
FIELD b
As we shall see, in considering the impact of an undergraduate technical major, it is ‘A"
important to distinguish between SNFOs and SNPs. _~
7
4.2.1.1 Student Naval Flight Officers: Performance Scores s
ol
Our first analysis uses CNATRA-AT]J Tape III data to compare SNFOs who did and did not v :
.. have an undergraduate major in a technical field (using the Navy definition of technical field). It :’i ;
X is widely assumed that the more technical training a student has, the better aviator the student .
will be. Table 4.1 shows the standardized performance scores obtained throughout aviation g: ‘
': training by SNFOs who did and did not have an undergraduate technical major. For example, : E
| the first line of Table 4.1 shows that 110 students entered aviation training directly into APFI it o
(having already been commissioned) with an undergraduate major in a nontechnical subject; = ;
N these students made an average score of 46.0 on the academic tests used in APFI. In contrast, = 7
4 exactly 110 other students entered APFI with an undergraduate technical degree and these 2
students averaged 51.6. __; h
, -
3 -
.' However, it is not easy to interpret this difference of 5.6 standardized score points. :
- Supposedly, test scores in each stage of training have a mean of 50 and a standard deviation of ‘E 3
- 10, but this is not always the case, presumably because of errors in the standardization formulas -
used by different training squadrons. The left hand column of Table 4.1 shows in parentheses ;: g
the standard deviation for each set of scores, and in 10 of 18 cases these numbers are below 9 or o
f above 11. In order to compare the various rows in this table and to compare data for SFNOs to = -
: data for SNPs, we have restandardized all the data, by simply dividing the difference between the { 5
: average scores for technical and nontechnical majors by the standard deviation for the particular - :
. test. - ‘_.
' 5}
¥
. T 3
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g In our example (line one), the difference of 5.6 divided by 9.43 yields a standardized :‘:(:
; difference shown in the far right column of the table of +.59. (This is called ‘doubly "
standardized' because it is a standardized difference of the already standardized scores.) This is ‘:‘

a the largest difference in the table. The second line, which looks at the performance of students :
with and without technical majors who entered naval aviation through AOCS, shows a difference .J’

5‘ nearly as large. "I
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Throughout the rest of the training program, students with technical college majors have an
advantage in the SNFO program. In basic flight and academic work, they score about a third of a
standard deviation higher. In intermediate training, students with technical majors have
academic scores about a third of a standard deviation higher and flight scores which are about
one-sixth of a standard deviation higher. After the students enter the various specialized
pipelines, the differences continue. Differences in flight performance are typically around
three-tenths of a standard deviation; they range from .12 to .36, and the difference when the four
pipelines are pooled (using an average weighted by the number of candidates in each pipeline) is
.28 standard deviations. Differences in academic performance in advanced training are about the
same magnitude, with an overall weighted mean difference of .35. In simulator training there is
one noticeable reversal -- the small number of technically-trained SNFOs in the ATDS program
make scores below that of the students with nontechnical majors in this pipeline. In the other
three pipelines students with technical majors performed better; the overall mean difference is

.26.
4.2.1.2 Evaluating the Magnitude of Differences between Groups

The graphic distributions in Figure 4.1 provide a sense of how large these differences are.
Figure 4.1 assumes that standardized performance scores are normally distributed, and presents
graphically the differences that would appear if two groups of students differed by .7, .5, .3, or .1

standard deviations.

The uppermost figure shows the distributions for two groups of students if one group
out-performed the other by .7 standard deviations. We see that although there is considerable
overlap in these distributions, the poorer performing group appears to be noticeably weaker. If
10% of the high performing group were considered to be achieving at a substandard level, these
would be the students to the left of the leftmost vertical line shown in the graph. However, 30%

percent of the students from the poorer performing group would score to the left of this line,
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three times as many. A selection device which distinguished this performance accurately would

be quite useful.
W
N
2
A
3‘
iy
. Pigure 4.1 Graphic Display of Magnitude of Several
Q Standardized Differences Between Two Groups of Students
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The second graph of Figure 4.1 again shows students divided into two groups, one of whom
performs .5 standard deviations above the other on average. Again there is a clear difference
between the two distributions, and if we draw a vertical line again representing the point at
which 10% of the students from the higher group are performing in a substandard manner, we

would find that 22% of the students from the lower group performed below this level.

The third graph of Figure 4.1 shows a difference of .3 standard deviations. Here the two
distributions are not as different. Most of the students in the so-called poorer performing group
would score about as well as most students from the higher performing group; if 10% of students
from the higher performing group were considered to be performing in a substandard manner,
then only 16% of the students from the lower group would be performing that badly. If this were
considered the cutting point for successfully completing training, then 90% of the high
performing group would pass and 84% of the low group would pass; it is difficult to justify using

this as a selection device unless there were far more applicants than one needed.

We need to distinguish between the policy implications of differences resulting from some
method of improving student performance (such as a new training curriculum) and the policy
implications of a difference of the same size resulting from a selection criterion (such as having a
technical college major). A curriculum change which could improve the performance of all
students by .3 standard deviations, thereby shifting all students from the lefthand curve to the
righthand curve, would clearly be a useful improvement to naval training (depending on costs, of
course). But when the pool of applicants is limited, a difference of only .3 standard deviations is

probably not large enough to justify use of that selection criterion.

Finally, the lowest graph in Figure 4.1 shows the difference between two groups which
differ by only .1 standard deviation. Clearly a selection criterion which discriminates between

groups that differ by only a tenth of a standard deviation is too weak to be of much value.
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7:124 Using the graphs from Figure 4.1 as a guideline to interpret the results of Table 4.1, one

" would seem justified in giving preference to students with technical majors in the SNFO 7?{

&

:::: program. Although not all of the differences in the table are larger than .3 standard deviations,

g 3

;2:' many of them are, and the differences in AOCS/APFI performance scores are greater than .5 %

w standard deviations. If a sufficiently large number of candidates is available, giving preference 35
.' ! ‘q'

:‘::" to those with technical majors would not seem unreasonable.

) cor
‘ 4.2.1.3 Student Naval Flight Officers: Autrition

-~ ”‘.“
=
K23

Table 4.2 shows the SNFO attrition rates for those with and without technical majors. The

;}5 lower scores that we saw for the SNFOs with nontechnical college majors are reflected in the g
i higher attrition rates for these students as well. They are not more likely to attrite during the first
i .
:E: week (the "pre-AOCS" and "pre-APFI" rows), suggesting that their motivation for an aviation &
’." -
;::: career is not weaker. However, they are slightly more likely to attrite from AOCS, noticeably
L b
. more likely to attrite from primary, and have attrition rates which are higher in both intermediate i
by
f".l and advanced training. Overall, in flight training the attrition rate of SNFOs with nontechnical E
, G
K - majors, 18%, is over twice as large as the 7% rate for SNFOs who come with a technical major;
it Y
- and combining all stages of training from NASC through advanced (but excluding losses during ;?
L) W
'
;'.:: the first week before AOCS and APFI begin), SNFOs with non-technical majors have a 34%
\. -
::": attrition rate, half again as large as the 21% rate for SFNOs with technical majors. ~
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4.2.2.1 Student Naval Pilots: Performance Scores

Table 4.3 shows performance score results for SNPs, with a generally different result than
that reached for SNFOs. In AOCS and APFI the SNPs with technical college majors
outperformed those with nontechnical majors on the average, but the differences here, .42 and

.43, are noticeably smaller than the corresponding differences of .52 and .59 for SNFOs.

Since SNPs and SNFOs are going through exactly the same AOCS/APFI program at the
same time, it is surprising that there should be any difference between the two groups. We
hypothesize that the benefit of a technical college major is slightly smaller for SNPs due to the
higher level of motivation that SNPs might feel compared to SNFOs, because of having achieved
entry into the pilot training program. Among students with nontechnical majors, SNPs may be
more highly motivated, working harder and thus closing a bit of the gap between themselves and

their classmates with technical backgrounds.
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. Table 4.3 shows moderate sized differences in primary training, favoring SNPs with
technical majors. However, once we move into intermediate and advanced flight training, any

advantage that students with technical college majors had disappears. The largest differences are

- P

o in intermediate flight scores, but these range from only .02 to .24 and average overall only .13.

“w In the other three scores (Intermediate Academic, Advanced Academic, Advanced Flight) the

=
o '

‘ students in the E2C2 pipeline with nontechnical majors outperform their classmates with
by R
f.:t technical majors and the students in the other pipelines do about equally well regardless of their i

I college major.

The high performance of students with nontechnical college majors cannot be explained by

R B

saying that they have been shunted into the easier pipelines. It is true that the students from

& nontechnical backgrounds are more likely to wind up in the helicopter and E2C2 pipelines as a

>
o=

Wy result of their lower performance in AOCS/APFI and primary training. In addition, the lowest
performing students in AOCS/APFI and primary, who came disproportionately from those

" students with nontechnical college majors, have been attrited. For both these sets of reasons, the

" students with nontechnical backgrounds in any particular pipeline will not be as different from

students with technical backgrounds in that pipeline as they would be if there were no attrition

Sl

and if earlier performance were not a basis for pipeline assignment.

FA A
L

'g: It is possible to construct mathematical models which estimate the effects of these factors.

W However, no plausible model we could construct to correct for these biases produces an adjusted =

N o

,"' correlation between college major and performance in intermediate and advanced flight as much o

A

2.;: as twice as large as the correlation we find in Table 4.3 -- which would still be quite small. Since Z;;

: 2

o the apparent effect of a college technical major is to increase one's scores by less than 1/10 of a

[} "

3 standard deviation in intermediate and advanced training, it is clear that no possible <

"

i mathematical adjustment could make the impact of college technical major as important for i

;\r SNPs as it is for SNFOs. In general, the value of a technical as opposed to a nontechnical major
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is three times greater for SNFOs than for SNPs; perhaps a mathematical adjustment for attrition

and pipeline assignment might reduce that to a difference only twice as great for SNFOs.

A look back at Figure 4.1 indicates that a difference of less than one-tenth of a standard
deviation is probably irrelevant when one is trying to decide whether to use a particular criterion
as a selection device. Even increasing the difference through mathematical adjustment to .15 or
.2 standard deviations would not produce a difference that would be of great importance in pilot

selection.
4.2.2.2 Student Naval Pilots: Attrition

Table 4.4 shows the attrition rates for SNPs with technical and nontechnical majors. The
table can be easily summarized -- there are no differences worth paying attention to. The
attrition rates in AOCS and APFI are not statistically significantly higher for SNPs with

nontechnical college majors. Attrition rates for SNPs with technical and nontechnical majors are

identical in primary, intermediate, and advanced training.
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4.2.2.3 Interpretation

The same selection devices are used to recruit SNFOs as are used to select SNPs, but in fact
the two different fields seem to require different sets of skills. The student with a college
technical background has a definite advantage as an SNFO, and the possibility is worth
considering that students with technical majors should be given priority in selections for flight
officer training. However, there is no evidence here that an undergraduate technical major is of
great help in identifying successful SNPs. It is true that students with technical backgrounds
have less trouble in AOCS/APFO classroom work and learn to fly primary trainers more easily;
but after that point, the student with a background in a nontechnical field is barely

distinguishable from one with a technical undergraduate major.

It is important to bear in mind that flight officer or pilot duties constitute only a portion of
the demands placed on naval aviation officers. They also must perform all the leadership and
decisionmaking functions required of Navy officers, and technical training may be valuable for
some of those duties. Obviously, a senior officer with an undergraduate physics major may
better understand policy issues having to do with some highly technical aspects of the operation
of the Navy. We have no data here about actual fleet performance of officers with and without
advanced or undergraduate technical training, but that does not mean that this issue can be safely

ignored.

One place where this is recognized is in the designation of non-college graduates as "limited
duty officers” -- recognizing that a college degree might not be important in flying, but might be
very important in decision-making. It may well be that technical majors (or AQT scores) might

be important for officer duties in the same way that a college degree is.
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4.3 PERFORMANCE OF STUDENTS AS A FUNCTION OF THEIR AQT AND FAR
SCORES

4.3.1.1 Student Naval Flight Officers: Performance Scores

Table 4.5 shows the performance scores of SNFOs as a function of their scores on the
Aviation Qualifying Test and Flight Aptitude Battery (AQT and FAR). The data are again from
the CNATRA-AT]J Tape II.

Both the AQT and FAR proved to be strong predictors of performance in NASC, as
expected. On either test, SNFPs with scores below 5 make lower grades than SNFOs with scores
of 5, who in turn make lower scores than SNFOs whose scores are above 5. To make
comparisons easier to see, we have pooled scores of all SNFOs with 5's or below on either test
and presented the (doubly standardized) difference between their scores and the scores of those
who tested at 6 or better. For example, SNFOs who entered as commissioned officers directly
into APFI with scores of 6 or better on the AQT made grades in APFI .76 standard deviations
higher than those who came in with scores of 5 or below, while commissioned SNFOs with FAR
scores of 6 or better scored .81 standard deviations higher than those with FARs of 5 or less.
Because scores for attrited students (who more often have low AQT/FAR scores, as we shall see)

are missing, these differences slightly understate the true predictive power of the tests.
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To be a valuable selection device, these tests must predict performance in flight training as
well as in NASC and, in the case of SNFOs, they do so. The AQT not only predicts performance
in NASC. It also predicts performance in primary and intermediate stages of flight training
almost as well as the FAR does. In advanced training, the tests do not predict performance in
simulator training very well, but they do predict performance in both the academic and flight
aspects of advanced training. In advanced training, the FAR is a stronger predictor than the
AQT, with differences slightly above .4 on both academic and flight work; by contrast, SNFOs
with scores over 6 on the AQT have average differences of .11 or higher on advanced flight and

.25 higher in advanced academic scores.
4.3.1.2 Student Naval Flight Officers: Flight Training Attrition

Table 4.6 shows the flight training attrition rate for SNFOs with different AQT and FAR
scores. (Pre-entrance and NASC attrition rates could not be estimated for this analysis.) The
difference in attrition rates between SNFOs with high AQT or FAR scores (6+) and those with
low scores (5 or less) is 7% and 8%, which are large differences; attrition rates are especially
high for SNFOs with AQT or FAR scores below 5. Combining the attrition rates from all phases
of flight training, we see that SNFOs with AQT or FAR scores below S have considerably higher

attrition rates than do SNFOs with scores of 5 or higher.
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p 4.3.2.1 Student Naval Pilots: Performance Scores
Ve

1
:;: Table 4.7 shows the pattern for students in the pilot training program. The AQT and FAR i

e do not predict performance as well for SNPs as for SNFOs, a pattern similar to what we saw for
a technical college major. The AQT predicts scores in NASC and in the academic part of

primary training. It also predicts moderately well scores in the academic component of advanced

= 2=

et

35

3‘. training. However, it is a poor predictor of flight performance in nearly all stages of the Py
e program. SNPs with high AQT scores (6+) scored .04, .18 and .13 standard deviations higher o
;‘" than SNPs with lower scores (5 or less) in their flight performance in primary, intermediate and

:. advanced. The FAR is a better predictor of flight performance, especially in primary, but its

predictive powers are not very strong in intermediate and advanced flight. In intermediate flight,

SRR R 3 &5

:‘: SNPs with high FAR scores score about a quarter of a standard deviation higher than those with
§
: low FAR scores, but in advanced they score only about a sixth of a standard deviation higher.
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4.3.2.2 Student Pilots: Flight Training Attrition

Flight training attrition rates for SNPs with high and low AQT/FAR scores are presented in
Table 4.8. (Pre-entrance and NASC attrition rates could not be estimated for this analysis,
because CNATRA-AT]J Tape III did not uniformly include AQT and FAR scores for those who
attrited prior to flight training.) Table 4.8 shows some surprising results. We saw in Table 4.7
that SNPs with low AQT or FAR scores scored slightly lower on flight scores in intermediate
and advanced training. SNPs with FAR scores of 5 or lower have attrition rates only very
slightly higher than those with scores of 6 or more, and for AQT scores, we see a slight tendency
in the opposite direction: SNPs with lower AQT scores are actually less likely to be attrited. The
difference is not statistically significant, but it is noteworthy, because it is consistent with the
earlier finding that SNPs with non-technical undergraduate majors were not more likely to be

attrited from pilot training, despite having slightly lower flight scores.
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. 4.3.3. Interpretation
0 In summary, these four tables make the following points.

1. SNFOs with low AQT and FAR scores have records of lower performance at all stages of

===~ J~ O

the program and are less likely to complete training. However, even here, three-quarters of the

3

A |

- SNFOs with AQT or FAR scores below 5 who enter flight training will complete it.

P g ™)
)
A

2. SNPs who score low on the AQT or the FAR perform less well in NASC; they have
lower academic scores in primary training, and they have moderately lower academic
performance scores in advanced training. However, SNPs with low AQT or FAR scores earn
only slightly lower scores in flight training. In general, the AQT and FAR must be considered

A weak predictors of SNP training success.

3. SNPs with scores below 6 on the AQT and FAR do not stand an increased risk of

attrition during flight training.<*>

: Policy makers in the Navy may have difficulty drawing strong conclusions from this set of § 1
1\. data. There is neither overwhelming evidence that the AQT/FAR is of great value nor strong ‘-
X evidence that it is worthless. E '
'

P )
" Some conclusions can be drawn, however. The first is that the Navy seems justified in its Efé !
(] (]
:& (]

present policy of lowering the requirements on the AQT/FAR when a shortage of pilot

& A
L!-’,;\

candidates appears in recruiting. However, the Navy should be reluctant to encourage students

~ with low scores to enter the SNFO pipeline. @
.‘ ?H: »
o <
o L

(el

<*>However, readers are referred to the next section of our report in which we analyze the

D process by which students are attrited; there we suggest that failure of the AQT/FAR to 3
‘u correlate with SNP attrition may be a reflection of the way attrition decisions are made, not o W
& evidence of problems with the test. v
) al
’. ,
1
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Second, there have been various discussions about using a psychomotor,
non-pencil-and-paper test to supplement the AQT/FAR. Given the importance placed upon
mechanical skills, eye-hand coordination, and quick reflexes in pilot training, and given our
findings that the AQT/FAR are not good predictors of flight performance, a
non-pencil-and-paper test -- perhaps using a computer terminal or some other mechanical

equipment -- seems appropriate.

Third, we do not know enough about whether students can be coached on the FAR battery,
and we do not know very much about the impact of multiple retakes of the test on performance.

These issues should be studied in the future.

Fourth, we have been told that review boards when making attrition decisions often look at
students' AQT/FAR scores. This is clearly a bad practice. Since these scores are not correlated
so highly with flight performance, particularly for SNPs, they should not be considered as

providing useful information to a review board.

We were not given access to the test items, so we have not done a detailed analysis of the
content of the AQT/FAR, nor have we considered the value of different subcomponents or
particular iterns on the battery. We have been told that some particular items on the test battery
ask specific information which was timely when the test was first developed many years ago. It
seems reasonable to make at least a modest investment in improving the test, and it may well be
that a large scale improvement effort is justified; however, we do think there are limits to the

ability of any pencil-and-paper test to predict performance in the cockpit.

We have not analyzed the degree to which the AQT or the FAR predict the non-flying
performance of Naval officers. If a major investment is made to improve the AQT/FAR battery

or to supplement it with additional paper-and-pencil tests, we would urge that consideration be

given to developing a test which predicts performance in non-flying officer duties, particularly

decision making and supervision.
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4.4 PERFORMANCE RECORDS OF MINORITY STUDENT NAVAL AVIATORS

For some time the Navy has been very concerned with the high attrition rates of Black and
Hispanic students in aviation training. To examine minority attrition and its causes, we

conducted detailed analyses of the available data.

Tables 4.9 and 4.10 present the performance scores of Black, Hispanic, and nonminority
SNFOs and SNPs and show the doubly standardized difference between minority and
nonminority scores. These data are for the same group of students as were analyzed in the
preceding sections -- those who made it to flight training from the cohort that entered NASC in

1983 or the first half of 1984 and consequently had time to complete the entire training process.
4.4.1 Student Naval Flight Officers: Performance Scores

Table 4.9 shows that those Black and Hispanic students had NASC scores much lower than
those obtained by nonminority students: the difference between minorities (Black and Hispanic
combined) and nonminorities is greater than 1 standard deviation. Since we believe that
CNATRA-AT]J Tape III omits the records of some SNAs who attrited during NASC, and we
presume that the minority students who attrited had even lower scores than those who survived
AOCS and APFI, and since the attrition rate in NASC was much higher for Blacks and Hispanics
than for nonminorities, the large difference in scores shown in Table 4.9 actually understates the

actual minority/nonminority difference.

After the SNAS enter flight training, the differences in performance scores of Black and
Hispanic students compared to nonminority students become smaller, although they remain
large. Scores in primary, intermediate, and advanced SNFO training are typically two-thirds of a

standard deviation lower than scores for non-minorities in academics, and slightly over .5

standard deviations lower for flight and advanced simulator performance.
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gi: 4.4.2 Student Naval Pilots: Performance Scores

'Ei Table 4.10 shows the pattern for SNPs; the ethnic differences in performance scores are

;EE smaller than for SNFOs. In NASC, minority students score .55 standard deviations below

:;’: non-minorities in AFPI, and .94 standard deviations lower in AOCS. Both differences are

',':':: smaller than the corresponding differences for SNFOs. We are not sure what selection criteria

:’."é determine which candidates become SNFOs and which become SNPs. These data would suggest

that less qualified Black and Hispanic students are shunted away from pilot training and into
Wy flight officer training. (Hispanic SNPs who graduated from NASC have higher AQT/FAR
scores than Hispanic SNFOs who completed NASC, but a parallel pattern does not exist for

A Black SNFOs and SNPs.)
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Minority SNPs in flight training typically score only about a third of a standard deviation
lower than non-minorities on both academic and flight work. Both sets of scores are better than

the performance of minority NSFOs shown in Table 4.9.<*>

We had been told that the present policy does not assign minority candidates with low
AQT/FAR scores to SNFO training. However, the large performance difference for minority
SNFOs and SNPs remain to be explained. We cannot rule out the possibility that the minority
students entering pilot training were academically more competent than those entering flight
officer training. If so, this is unfortunate, because we have already seen that the flight officer

training program is cognitively more demanding than pilot training.
4.4.3 Antrition

Tables 4.11 and 4.12 show that the attrition rates for Black and Hispanic SNFOs and SNPs
are quite high. Over half the Black SNFOs, nearly half the Hispanic SNFOs, and three-eighths
of the minority SNPs are attrited in AOCS. Of those who survive AOCS, 43% of the Black
SNFOs and 31% of the Hispanics are attrited, a rate four times higher than that of nonminorities.
Overall, three quarters of the Black SNFOs and over half of the Hispanic SNFOs are attrited in
either NASC or flight training. Attrition rates are not as high for SNPs, but the
minority-nonminority ratio is still severe, with an attrition rate in flight training which is twice as
high and an overall attrition rate (including AOCS, APFI and flight training) which is over three
times higher for minorities. Overall, 37% of minority SNPs attrite, compared to 11% of

nonminorities.

SNPs are sorted into strata by ability, with only the best students entering the jet pipeline
and weaker students winding up in the helicopter and E2C2 pipelines. The impact of such
sorting would be to make minority and nonminority SNPs within each pipeline more
similar in prior performance, reducing the performance differences in intermediate and
advanced training. However, statistically correcting for this would make only a very small
change in the figures.
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4.4.4 Multivariate Analysis

The first question to be asked is whether the low performance and high attrition of
minorities can be explained by differences in background characteristics between minority and
nonminority students. Black and Hispanic SNFOs have lower AQT and FAR scores, for
example; is this in itself sufficient to explain their poorer performances? Tables 4.13 through

4.16 address this question.

Table 4.13 shows the results from a regression equation in which eight "risk factors" are
used to predict scores and attrition rates in SNFO training up to the point of pipeline separation.
The table shows the standardized regression coefficients (betas) and the overall multiple R for
each regression. For example, Table 5.13 shows the data from eight separate regression
equations predicting academic scores and attrition rates in AOCS/APFI and academic and flight

scores and attrition rates in Primary and Intermediate NFO training.<*>

S,

-
. -

=R

-,

Since the attrition rates are simple yes/no dichotomies, and the attrition rate is quite low in most
stages of the program, one should expect the betas and the overall multiple R to be lower in the
equations in which attrition is the dependent variable.
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The first column of Table 4.13 shows that the AQT and the FAR are the strongest predictors
of scores in AOCS/APFI, but minority status is only slightly weaker. If the main reason why
minority SNFOs perform badly was because of their lower AQT/FAR scores, then controlling on
those two factors would markedly reduce the beta for minority status. Before the other variables
are entered in this equation, the beta between minority status and standardized academic scores
in AOCS/APFI is -.28; the absolute value of the beta is reduced only to -.20 when the seven
other background factors, including AQT and FAR, are introduced as controls. Even more
disturbing, minornity status is strongly related to AOCS/APFI attrition: the beta is .23. (Since we
do not have AQT/FAR scores for candidates who attrited from NASC, those two factors cannot
be included in the equation.) The other important predictor besides minority status is entering
without a commission, which is of course highly correlated with attrition, since attrition rates are

much lower in APFI than in AOCS.

Moving across Table 4.13, we see that minority status is a significant predictor of academic
scores in basic training and of the basic training attrition rate. In fact, minority status is by far
the largest factor predicting attrition. The AQT test is a stronger predictor of flight and academic
scores in both basic and intermediate flight training than of attrition rates; we noted this in
analyzing Tables 4.5-4.8. In general, Table 4.13 indicates that among SNFOs the strong
relationship between minority status and poor performance and high attrition is not explained by
the introduction of the other control variables. For example, the uncontrolled beta between
minority status and attrition rates for SNFO basic training is .19; controlling on AQT/FAR
scores, age, sex, marital status, college major, and whether one entered with a commission or not

reduces this to .17.

Table 4.14 shows the results of an analysis of the early stages of pilot training. Minority
status is again a significant predictor of poor performance and high attrition when other factors

are controlled. For SNPs, minority status is a much better predictor of attrition rates in primary
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performance on the FAR.

Regression of Student Pilot Performance and Attrition
through Primary Flight Training, by Eight Risk PFactors

Predicting Performance Scores and Attrition Rates)

RISK EACTORS

AQT

FPAR

Technical Major
AOCS

Older

Female
Black/Hispanic
Married

- T - - - S e T A . — - . T . - - - - - - - -

Multiple R
(n)

* p<.05

Note: all dependent variables are standardized scores or attrition

.....

percentages.
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Table 4.14

training than are AQT and FAR scores. In predicting attrition rate from NASC, minority status
is as strong a factor as is entering without a commission. However, in AOCS/APFI academic

scores and in primary flight training, being a minority is not as strong a predictor as is

(Standardized Regression Equations

AQCS

Acad.
Score Attr.

\

.29* .03
.21% .01
110 -.02
.15% .21%
-.14 .02
-.02 -.01
-.12e .200
.03 .06*
.48 .33

(992) (1000)
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Fl.
Score
-.04
.30*
.10*
.10*
-.08*

(998)

PRIMARY
Acad.
Score
.22%
J14*
.13*

Attr.

.00
-.04
.03
-.01
.07*
.05
.08*
-.02

.12
(1000
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Table 4.15 analyzes the same data for performance scores and attrition rates in SNFO :;"’,r
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l‘.|:|
! advanced training. Minority status is a strong predictor of attrition in two of the three pipelines ]
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which have any attrition at all in these data. W,
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Table 4.15 3
Regression of Performance and Attrition of Student Neval Plight Officers in Advanced Plight Training,
»; by Eight Risk Pactors "\"-
§ iy
- — e mmm——— :“r‘;
. a‘“.:\
/ (Standardized Regression Coefficients Predicting Performance Scores and Attrition Rates) 1:::1
PIPRLINES "-'.'
™ a RIQ v
~ RISK rl. Aca. Sim. rl. Aca. Sim. ri. Aca. 8im. ri. Acs. Sim. D
o4 RACTORS Scores Scores Scores Attr. Scores Scores Scorss Athr.  Scoras Scorss Scoras Attr.  Scores Scores Scorss mg\
‘ 4
AT .10 .04 .16 - -.03 .26 .16 -.11 -.23 .28 .20 -.01 -.04 .28 -.10 .07 )( :
PAR 224 17 .02 - ~.01 14 ~.12 .12 .26 .13 19 -.06 -.07 -2 .02 -.04 §
ﬁ Tech. Major .17 11 .13 -- .00 .07 .06 .08 -.08 .03 .08 -.08 .14 .35 -.01 ~-.18
AOCS -.07 .16 -.03 -- .18 .23 .01 .19 -5 -3 ~.13  -.1¢ .20 -.11 .55 ~.25 A
‘\1 Older .05 -.11 -.02 - ~.40* -, 36¢ ~-,35* .00 -7 -.08 -~.24 .03 -.56¢ 19 =011 -.07 M ‘
(
1\."\ Pemsle - -- -- -- -.11  -.26%  .26* -.02 - -- -- -- -- - -- -- o
k ol
Black/Bisp. -.08 -.10 ~-.12 -- -.08 .18 .27 .33 .04 -.12 .02 .42 -0 .06 -.05 -.07 giNg
g Nacried .09 .06 .13 - .10 .11 .13 -.10 .06 .21 .00 -~.11 .15 .18 -.02 .00 é
mult. R .35 .29 .27 - .38 .62 .47 .46 44 .51 46 .46 .46 .51 .51 .30 :}\\
"} (n) (104) (104 (108 (67) (66) (67) (69) (64) (64) (64) (68) (37 (37 n an Q, )
Ll l‘.
gl * p<.0s W W
% £
ey Mote: all dependent variables are standardized scores or attrition percentages. E:“‘
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Table 4.16 summarizes the equations predicting SNP performance and attrition in
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intermediate and advanced training, and shows generally lower minority regression coefficients,

with only three significant regression coefficients in the fourteen equations.

Table 4.16

Regression and Performance and Attrition of Student Pilots in
Intermediate and Advanced rlight Training, by Bight Risk Pactors

(Standardized Regression Coefficients Predicting Performance Scores and Attrition Rates)

RELO Jer MNARITINE
Inter. Adv, Inter. Adv, Inter. Adv.,
rl. rr. Aca. r. Aca. rl. Aca. ri. rl. Aca.
MNT 10,00 .24 - 03 .04 .200 -~.01 .06 .16 .07 .02 .08 .24% -.06
PAR % (170 (05 -.08 .13 .09 .11 .10 01 -.11 .08 .21 08 .04
Technical Major .01 00 -.04 .02 .01 .06 .00 .01 .02 .08 .09 .00 .12 -.10
AOCS -.06 -.03 -.02 .02 .01 .03 .01 .04 -.02 -.08 .06 -.03 .18 -.13
Oldec ~.15¢ -.17%v .02 .02 -.07 -.09 .04 -.1¢ -,02 .15¢ -.14 -1 -.0% .00
Pemale .03 .05 -.04 -~.02 -.02 -,05 -.01 -.04 ~-,01 07 .06 -.04 -.21 .00
Black/Rispanic -.07 -.06 -.13* 02 -,02 -.04 -.04 -.06 -.03 .13 -.10 200 -,02 .11
Married .08 .06 .04 -.08 L9 270 -.09 .18* 01 -.11 .18 .00 .22 -.01
multiple R .29 .25 .30 .10 .23 .38 .15 .23 .17 .29 .26 .30 .39 .19
(n) (40) (460) (460) (460 (236) (158 (2371 (226) (168) (237 (202) (202 (2020 (202
* p<.0S

Notes 31l dependent variables are standardized scores or attrition percentages.
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4.4.5 Interpreting the Data on Minority Attrition

When the analyses presented in Tables 4.13-4.16 were presented in a series of briefings, a
number of naval aviation officials present expressed concern that we had been unable to explain
the high attrition rate and poor performance of minority students. Showing that their attrition
could not be attributed to low AQT/FAR scores is a first step, but to say that a factor does not
explain minority attrition is of course not as helpful as identifying factors which do explain it.
after hearing this criticism, we undertook an extensive new statistical analysis of the data in an

effort to produce an explanation. The next several tables show the results of that analysis.

Our first task was to draw as much information as possible from Tables 4.13-4.16. These
four tables report data from 84 equations -- far too many to be easily scanned. We constructed
Table 4.17 to summarize the role of minority status in these equations, and uncovered two
important points. First, the table shows that the standardized regression coefficient for minority
status is more likely to be high when the dependent variable is attrition rather than an academic
or flight score. Of the thirty equations in which academic, flight, or simulator scores are the
dependent variables, only once is the minority beta greater than .2, only five times is it
significant in the predicted direction, and there is no equation in which minority status is the
largest predictor. In contrast, the twelve equations in which attrition rates are the dependent
variables show the beta for minority status to be in excess of .2 four times; over half the
equations (seven) show the minority coefficient to be statistically significant, and four times it is
the largest coefficient in the equation. Thus our first conclusion: minority status is more

strongly related to attrition than it is to performance scores.

e ®
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The right hand side of Table 4.17 shows another interesting pattern: the regression
coefficients for minority status are strongest in AOCS/APFI, weakest for SNPs, and in-between
for SNFOs. In AOCS/APF], three of the four regression coefficients are greater than .2. This is
true for only two out of seventeen of the SNFO equations and for none of the SNP equations. In
AQOCS/APFI, all four regression coefficients (100%) are greater than than .1; for SNFOs, eight
out of 17 (47%) are greater than .1; but for SNPs, only four out of 21 (19%) are greater than .1.

Thus our second conclusion: minority status is a very important factor in explaining

performance and attrition in NASC, is an important factor in explaining performance and

attrition in the SNFO program, and is less important in the SNP program.

4.4.6 A Path Analytic Model

Figures 4.2 and 4.3 use the technique of "path analysis" to display the effect of minority
status and the other background characteristics on both grades and attrition, first for SNFOs and
then for SNPs. To compute these equations we constructed a single overall summary measure of
grades earned in all stages of flight training, weighting flight grades heavily because they were
most highly correlated with attrition. We also gave heavier weight to the grades earned in
vasic/primary training because attrition was higher there. We then constructed an overall

measure summarizing the probability of attriting in all stages of flight training.

A "path” model displays the pattern of relationships in an order of causation, representing

each statistically significant regression coefficient with an arrow leading from cause to effect. In

LA

this model we assume that grades are an "intervening variable" -- that is, grades are caused by

rXZ

background factors such as AQT/FAR scores, but grades also cause attrition.<*> One of the

values of path analysis is that it allows one to distinguish cases where a variable has its effect ey
$ %, ¢
N . 3 . . - . - . . .
o) indirectly, by influencing an intervening variable which in turn affects the real outcome, from b }:
]

N
<*>There is an extensive statistical literature on path analysis. See, for example, Blalock, 1961; :-R:“
Duncan, 1966; Heis, 1969; Alwin & Hauser, 1975. o
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cases where the variable in question has a direct effect on the outcome.
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4.4.6.1 Student Naval Flight Officers

Figure 4.2 shows the results for SNFOs. Each arrow represents a path coefficient, showing
the direct effect of one factor on another either as a correlation coefficient (if there is a
double-headed arrow indicating that no causal direction is assumed), or as a standardized
regression coefficient (if the arrow indicates a causal direction by having one arrowhead only).
First, on the far left, we see that minority status is strongly correlated with both AQT and FAR
performance, and is also related to entering naval aviation training via AOCS and being older.
Three of the factors related to minority status are detrimental to minorities -- being older, and
having lower AQT scores, and having lower FAR scores. Once the SNFO enters flight training,
however, entering via the AOCS route is actually an advantage, because AOCS graduates are
more likely to complete the program than are SNFOs who come in with their commission in

hand.

These factors are in turn related to grades, as shown by the series of arrows in the center of
the drawing. The strongest predictors of grades are AQT scores, which are most strongly related
to overall grades, and age, with older SNFOs earning lower grades. Minority status has a
significant direct coefficient of -.14, not quite as strong as AQT scores or age but as strong (in
the opposite direction) as having an undergraduate technical major. Each of these paths
represents the direct effect of one of these factors when the other factors are held constant. One
important conclusion is that for SNFOs, minority status is significantly related to grades even

when college major, AQT/FAR scores, and other factors are controlled.

On the right side of the figure, we see that overall grades are strongly related to the
probability of attriting, as one might expect. But we also see that minority status remains
significantly related to attrition even after grades earned are controiled. There are no arrows
directly connecting any other risk factors to attrition because none of the other factors are
significantly related to attrition once grades are controlled -- all the other factors have indirect

effects only.
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Minority SNFOs are disadvantaged because of their low AQT/FAR scores and their greater
age and because they enter through AOCS. However, even when these factors are taken into
account, minority status has a direct impact in producing lower grades. And even when this is

allowed for, minority status has a direct impact upon attrition.

The overall pattern is summarized in the lower part of the figure, which decomposes the
overall correlation between minority status and grades (-.20) into two components, the direct
effect of minority status (-.14) and the indirect effect of poor AQT/FAR scores, being older, and
being more likely to enter through AOCS (-.06). The lower part of the figure also shows the
decomposition of the correlation of minority status with attrition, which is also -.20, into an
indirect effect of -.09 (the result of the fact that minority SNFOs have lower grades) and a larger
direct effect (-.11) showing that minority SNOFs are more likely to be attrited even when grades

are held constant.
4.4.6.2 Student Naval Pilots

Figure 4.3 shows the same type of path analysis model for performance of SNPs. Minority
status is again related to low scores on the AQT and FAR and is related to a higher probability of
entering aviation training via AOCS, but minority status is not correlated with age. Minority

students are significantly less likely to be married.

The correlations of minority status with background factors are generally weaker, and the
overall small effect of minority status on grades (-.10) decomposes into a very small indirect
effect of -.03 and a direct effect of -.07. We again see a significant direct effect of minority

status producing lower grades which cannot be explained by other factors.

We also see a significant direct effect of minority status on attrition rates which, although
small, is noticeably larger than the very small indirect effect of minority status operating through

grades.
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In the SNP path analysis, only one factor other than minority status is directly linked to

attrition independent of the scores the SNPs earned in the program -- being female. Women
SNPs are much more likely to attrite than men even when actual performance scores are

controlled.

Only a small part of the high attrition rate of minority SNPs is attributable to the fact that
they make lower grades and only a small part of the lower grades that they make is attributable to
the fact that they have lower AQT/FAR scores. Part of the reason for these small relationships is
that grades are only moderately correlated with attrition. The correlation for SNFOs was only
-.45, not as high as one would expect under the natural assumption that the main reason why a
student would attrite would be because of poor grades. The correlation is even lower for SNPs
partly because of the way in which SNPs are selected into pipelines. Scores in the jet pipeline
are generally considerably higher than scores in the helicopter pipeline, but the strike pipeline
has the highest attrition rate. We do not know why the standardized scores are higher in the jet
pipeline. We did not examine the standardization formulas used nor the sources they are derived

from.

The sorting of SNPs into more and less selective pipelines is not the major reason why
correlations are lower for SNPs. It is simply the case that the relationship between the flight
scores one earns and whether one is attrited is not as strong for these candidates. We will

analyze this issue further in Table 4.19.

4.4.7 Effects of Community and Commissioning Source on Minority Attrition

Table 4.18 presents data on the relationship of community and commissioning source on
minority attrition, and makes an important point. Minorities enter aviation training in the riskiest

manner and are placed into the riskier community.

-, - v Y W Y B .' "
............. AN S Y R D AL NN Y




N P T I T N O N R A O TN T N YR Y U I I Y N N O Y YUY VT R O M R A T WO e Yy
’

[BS

-80-

==

RN
-t T

The upper part of Table 4.18 shows the percentage of minority and nonminority SNFOs and

SNPs entering through AOCS and APFI, and reports the attrition rate for each combination.

S w e
T -

These figures show that the lowest attrition rate is for SNPs who enter with their commission in

hand, either from the U.S. Naval Academy, the U.S. Marine Officer Candidate School, ROTC or
some other manner. Over half of all nonminorities enter in this manner, and only 1% are attrited.
Minorities who enter in this fashion also have a very low attrition rate (in these data, 0), but only

A 25% of all minorities come into this program in this manner.
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3 Attrition
54
38%
118
0%

Minorities

% this route
33
368
6%
258

S Attrition
20%
83
7%
1%

Table 4.18

(Percentages)
6.0

10.2%
16.7%
32

Non-Minorities

% this route
148
208
14
528

Impact of Community/Entry Port on Minority Attrition in AOCS/APFI

non—~Conm
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if numbers in each community/

entry port same as minorities
if distribution of minorities
into each community/entry
port was same as for

non-minorities

Overall non-minority attrition
Expected non-minority attrition

Expected minority attrition
Overall minority attrition
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The highest attrition rate for both minority and nonminority candidates is for those wilo
enter AOCS destined to become SNFOs. The attrition rate for nonminority SNFOs entering
through AQCS is 20%, but only 14% nonminorities enter in this fashion. For minorities, the
attrition rate for SNFOs entering through AOCS is a much higher 54%;, but, more importantly,
over twice as many minorities enter in this fashion: Fully 33% of all minority candidates enter

as SNFOs by way of AOCS.

The lower part of the Table 4.18 provides calculations of how the distribution of students
affects the attrition rate. The first row of this section notes that the overall nonminority attrition
rate is 6%. Calculations in the second row show that if nonminorities kept their same attrition
rates within each community and point of entry but were distributed as minorities are -- more
often entering through AOCS and more often becoming SNFOs, the nonminority attrition rate
would nearly double, becoming 10.2%. The actual minority attrition rate is 32% (as shown in
the last row), but calculations presented in the third row show that if minorities were distributed
as nonminorities

-- more often entering with commission in hand and becoming SNPs -- their attrition rate would
be reduced to 16.7%. There are compounding problems here: a high minority attrition rate
within each community and entry port, coupled with a routing of minorities into the particular

community and entry port that have the highest expected attrition rate.
4.4.8 The Relationship between Minority Scores and Attrition Rates

We noted in previous analyses that the difference in level of performance of minorities and
nonminorities is greatest for attrition rates and not as great for scores earned in each stage of the
program. Making the reasonable assumption that SNAs are attrited because of poor
performance, which is reflected in poor scores, the difference between minority and nonminority
attrition rates (in Tables 4.11 and 4.12) should be explainable by the difference between minority
and nonminority scores (shown in Tables 4.9 and 4.10), The analysis shown in Figure 4.4

examines this hypothesis.
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In Figure 4.4 we have performed three analyses of attrition, examining: NASC attrition for
SNPs; attrition during flight training for SNFOs, and attrition during flight training for SNPs.

(We do not analyze NASC attrition for SNFOs because this group shows particularly high NASC

g AK

attrition due to drops on request by those disappointed by their inability to obtain a place in the

pilot training program.)

In Figure 4.4 we have assumed that the scores are normally distributed and have plotted the
distribution of scores of minority and nonminority SNAs. If normality and equal standard
deviations for minority and nonminority groups are assumed, and if it is further assumed that the
SNAs with the lowest scores are the ones who should be attrited, at each stage more minorities
should attrite because their scores are lower. For example, in NASC, approximately 5% of
nonminority SNPs would attrite, assuming that they were distributed between AOCS and APFI
in the same way that minorities were. If we assume that the SNPs with the lowest scores are

attrited, in order to attrite 5% of nonminorities, we would need to attrite everyone whose score

was 1.64 standard deviations below the nonminority mean. The minority SNPs in these data

score .9 standard deviations below the mean; it is reasonable to assume that the mean scores of

LA

all minority SNPs, including NASC attrites missing from this data file, would fall about 1.0

5 ¥ |

standard deviations below the mean score of all nonminority SNPs. If their scores are normally

distributed with the same standard deviation, we would expect about 26% of all minority SNPs

to have scores falling more than 1.64 standard deviations below the nonminority mean.<*> This

h
is in fact fairly close to the actual minority attrition rate of 22%. Figure 4.4 summarizes this by N
showing the "error” (the difference between predicted attrition rate and actual attrition rate) to be .
15% of the predicted attrition rate. This indicates that the attrition rate for minority SNPs during XY

NASC can be predicted reasonably well by their academic grades. -

<*>[n a normal distribution, 5% of the cases fall more than 1.64 standard deviations below the
mean, and 26% of the cases fall more than .64 standard deviations below the mean £
(1.64-1.00=.64). b
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The pattern is different in flight training, especially for SNFOs. When we pool scores across
primary, intermediate and advanced training, the flight and academic scores earned by minority
SNFOs (including attrites) are .61 standard deviations below the scores earned by nonminorities.
Nonminority SNFOs have an attrition rate of 9%; thus if scores were rigorously used to decide
on attrition, every nonminority SNFO with a score greater than 1.34 standard deviations below
the mean would be attrited. If this rule were applied, about 23% of all minority SNFOs would
have scores that fall this low, assuming normal distributions and the same standard deviations for
minorities and nonminorities. In fact, the actual minority SNFO attrition rate during flight
training is twice this high (45%). This suggests that the process by which an attrition decision is
made during SNFO flight training is one in which minorities fare worse than they do in the

process which awards them their flight training grades.

The far right side of Figure 4.4 shows the same calculations for SNP flight training. Among
SNPs, minorities score only .31 standard deviations below nonminorities, and the nonminority
attrition rate is 8%. Following the same assumptions made earlier, every SNP whose standard
flight and academic scores fell 1.41 standard deviations below the nonminority mean should be
attrited. Fourteen percent of minority SNPs would have scores that fall that low, and the actual
minority attrition rate is 19%. The process by which SNP flight training attrition decisions are
made is also a process in which minorities fare somewhat worse than they do in the process by

which scores are awarded, but this discrepancy is not as great for SNPs as it is for SNFOs.,

The difference between minority performance on standardized flight grades and their rate of
attrition is considerable. The analysis in Figure 4.4 suggests that if grades were used rigidly as
the only attrition criterion, one-third of all minority attrites would remain in training and

graduate.

Table 4.19 shows more detailed analysis of one part of the data summarized in Figure 4.4 --

the attrition of minority and nonminority SNFOs and SNPs during basic/primary training as a
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function of their flight scores. The upper part of the table contains the data for SNFOs. There
were a total of 4 + 4 = 8 minority SNFOs and 50 + 12 = 62 nonminority SNFOs who earned
average flight scores in primary training of 37 or lower. Of these, one half of the minority
SFNO:s attrited, but only 19% of the nonminorities did. The same pattern appears in the second
line of the table--the SNFOs who had scores ranging from 38 to 47 in primary flight were attrited

at a 14% rate for Blacks and Hispanics and a 5% rate for nonminorities.

The same pattern appears but not quite as strongly for the SNPs in the lower part of the
table: four of the ten minority SNPs with scores under 37 attrited, compared to only 23% of the
nonminority SNPs with the same scores, and the attrition rate for minority SNPs with scores

from 38 to 47 was 4%, twice as high as the attrition rate for nonminority SNPs. <*>,

We do not assume that decisions to attrite students are or should be based exclusively on
flight scores. Presumably the flight score may not accurately represent precisely what the
candidate did to obtain a down. The review board is instructed to take subtle issues of
motivation into account and try to make a sophisticated judgment about the student's ability to

correct his or her problems.

<*> Minorities with with high basic/primary flight training scores, whether SNFOs or SNPs,
were never attrited, although a small number of nonminorities with high scores were dropped
from the program. The high scoring nonminority attrites may be voluntary withdrawals, but it is
our impression that voluntary withdrawals are quite rare in the primary program.
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4.4.9 Awarding Downs and Holding Review Boards

Only two reasonable explanations exist for the patterns shown in Figure 4.4 and Table 4.19. :3
Either minority candidates consistently show some pattern of behavior which indicates to g\,
instructors and review boards their inability to perform as naval aviators, or the processes of ¥
awarding downs, scheduling review boards and making attrition decisions all operate with a bias ;

against minority candidates.

In interviews that we conducted with minority and nonminority SNAs and minority and
nonminority fleet officers and instructors, a very large number of minority SNAs expressed a "
belief that they were victims of racial prejudice. Also a very large number of minority fleet

officers believed that they had been victims of prejudice when they were going through the

R by ST ES S SRS
o Ll
& o s

training program. However, almost none of the nonminority SNAs, instructors, or fleet aviators -

were aware of any racial bias. Because racial bias can be a convenient excuse for poor

XN

performance by minorities, complaints about prejudice must be taken with caution. On the other :'}

hand, it is difficult to completely dismiss frequently occurring complaints, especially when the

‘l, _l‘: ‘,- -
-

fleet officers who noted the existence of bias in aviation training generally did not think they -

experienced much bias in their situation in the fleet.

In interviewing instructors, we were struck by the subjectivity involved in the decision to

-
award downs and in the review board's attrition decisions. In one advanced squadron, it was ot
assumed that all candidates had the ability to learn what they needed to know to be a successful E
aviator, and the instructor's job was to get them through the process rather than to judge them. In v
this situation, we heard instructors justify their decision not to give a down to a student by saying Sf

“"the important thing was that what he did was not unsafe.” In another squadron, however, we
concluded from our interviews that, indeed, "the mission was attrition" as the students )
complained it was. There we heard very different phrases. Instructors complained frequently

about the review boards not attriting students after they had given downs, and some said that
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they would like to fail as many as half the students in the program. Considering these widely

& -89-
! different attitudes and judgments, it is no surprise that attrition rates vary sharply from one

squadron to another -- and this variation raises the question: how accurate are the judgments

& made by instructors and by review boards? i)
5‘5 4.4.9.1 The Reliability of Decisions to Give Downs and Hold Review Boards '1:3';':’
%A : - . - ;: *
(’{: Most instructors felt that SNAs entered the training program with more or less ability to do "‘é:'?
2 the job, that at each stage in the screening process SNAs were tested, and that those least able to ‘
'E:J do the job were attrited. There was, in the eyes of most instructors, a single dimension of ability ?.:‘::\

which was sometimes measured by academic scores but most often measured by cockpit or ,'.i::.j

simulator performance. <*>

o
eJ .i".:
¥ Based on this point of view, the SNAs who earn high scores in basic/primary flight should :::t‘
O
. . . . . . . )
i be the ones who earn high scores in intermediate flight and high scores in advanced flight. ;':'.s‘
‘ Similarly, SNAs who do well in academics should do well in flight. On the other hand, SNAs "?
i < ]
&‘ who were in trouble in one stage of training -- receiving more downs and being sent before :,‘ \
) o
a review boards more often -- should have the same trouble later on. In the formal language of <
e measurement theory, the mean combined flight or academic scoic, the total number of downs, f;‘
Ind
P
o and the number of boards held at each stage of training is a measurement of student flight %_‘ﬁ
e, "
e aptitude; and the correlation between the same measurements taken in two different stages of ety
- .
” training is the test-retest reliability of that measurement. sl
vl
¥
i
A o
-~ -:,-. :'
"""""""""" e
G20

E <*> The one exception to this perception that ability is a single dimension was in advanced jet
training, where a number of instructors said that the students that they failed would have often
been very good candidates for flight in one of the other pipelines -- that some people who are

\ quite good pilots simply couldn't think fast enough to keep up with a jet, but might be fine in a
E slower plane.
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In Table 4.20 we present correlations between academic and flight performance scores at
different stages of flight training, for the sample of SNPs represented on the JHU-AT]J data tape.
We examine the correlation between SNP scores in any one stage of flight training and their

scores in earlier and later stages of flight training.

If instructors are able to accurately describe the performance of a SNP in either an academic
exercise or in the cockpit, and those instructors are given a detailed and technically correct
methodology for recording their description, then the instructors who evaluate a SNP in primary
training should give the candidate scores similar to scores the candidate will receive in
intermediate and advanced training. This seems to be the case for both academic and flight

Scores.
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There are over thirty recorded evaluations in SNP flight training: mean flight grades, mean
academic grades, number of downs received and number of review boards held, recorded
separately for each stage of training and for each pipeline (helo, jet, maritime). We have
computed the correlations among all these evaluations -- for example, the correlations between
flight grades in primary and the number of downs received in intermediate flight training. In
Table 4.20, we summarize this large number of correlations by computing the average
correlation of all evaluations of one type (either academic scores, flight scores, numbers of
boards, numbers of downs) with all evaluations of the same type which occurred in a later stage

of training.

For example, academic scores are awarded in primary training and again in advanced
training. The correlation between the scores SNPs earned in primary academics and in advanced
academics in the Helo pipeline is .46. In the Jet and Maritime pipelines, the correlations are .36
and .39, for an overall average shown in the top panel of Table 4.20 of .40. A second example:
flight scores are awarded in primary, intermediate and advanced training. In the Helo pipeline
we found that the correlation between the flight scores eamned in primary and those earned in
intermediate and advanced were .59 and .69 respectively, while the cqtrelation between the flight
scores eamned in intermediate and those earned in advanced was .51. Taken together, these three
correlations average .60, which is entered in Table 4.20 in the Helo pipeline section in the second

row and second column.

A third example: there is generally a modest correlation between academic scores and flight
scores. For example, again using the Helo pipeline for illustration, we find that academic scores
earned in primary correlate on the average .38 with flight scores earned in intermediate and
advanced. Also, flight scores earned in primary and intermediate correlate on average .25 with

academic scores earned in advanced.
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The correlations between the number of downs and the number of review boards held for

each candidate at each stage in training, however, are typically quite low. For example, the
correlation between the number of downs earned during primary training by SNPs in the jet
pipeline correlates .18 and -.11 with the number of downs the same SNPs earned in intermediate
and advanced training. The correlation between the number of downs earned by jet SNPs in
intermediate training and the number they earned in advanced training is .22. The three
correlations taken together give an average of .10, which is reported in row 3, column 3 of the jet

pipeline section of Table 4.20. <*>.

<*> One factor to be considered is that the number of downs held and the number of boards held
are skewed distributions with means sometimes quite close to 0. This has the effect of forcing
the correlations to be low. In order to determine whether the higher correlations observed for
flight or academic scores is the result of the differences in the kind of distributions, we
reconstructed the flight and academic scores, reducing them to a simple 0, 1, 2...type scale with
exactly the same distribution as the number of downs or boards typically awarded in a stage of
training. When we did this we still found that correlations between flight scores from one stage
to the next or academic scores from one stage to the next were considerably higher than the
correlation between the number of downs or the number of boards awarded at each stage. In
every case the correlation between the scores was higher, and in the jet and maritime pipelines
they were generally much higher. In the helicopter pipeline the differences were not as great.
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In order to decide how large these correlations were in practical terms, we crosstabulated in
Table 4.21 for each jet SNP the number of downs the candidate earned in intermediate and again
in advanced. We used these categories specifically because they show one of the largest positive
correlations in our data -- intermediate jet downs and advanced jet downs are more strongly

related than most of the examples we could have used.

The pattern we find, however, is not very encouraging. Of the 201 jet SNPs, 84 (42%)
received no downs during intermediate training. One would assume that most of these SNPs
would not get downs in advanced training, but this is not the case -- only 36 (46%) got no downs
in advanced training. At the same time, of the 21 SNPs who were in the greatest trouble in
intermediate flight -- getting three or more downs -- six went on to get no downs at all in
advanced flight. It is always gratifying to see a student who is doing poorly in one stage of
training suddenly become an excellent student at the next stage. However, under this system a

very large number of SNPs are performing this unusual feat.

Actually, the relationship between the number of downs in intermediate and advanced is
surprisingly close to random. The number in parentheses in each cell of the table indicates the
number of cases that would occur if there were no relationship between performance in
intermediate and in advanced. In most of the cells, the actual numbers are close to the number

predicted by assuming no relationship.

Table 4.22 illustrates these relationships in yet another way. It shows the performance
histories of 40 randomly selected SNPs in advanced jet training. These SNPs are ranked by the
number of downs they received in intermediate flight training, and within that ranking by the
number of downs they received in advanced flight training. At the bottom of the table we show
the medians on the standardized flight scores and the standardized academic scores in primary,
intermediate, and advanced. Because the medians would be meaningless for distributions as low
as the count of number of downs and number of boards, the mean is shown for the first six

columns instead of the median.
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For seven of these 40 SNPs, the number of downs received seems quite inconsistent between
intermediate and advanced. Two of these SNPs were attrited. One, (Student 19) received no
downs at all in intermediate, but received 7 downs in advanced; the other (Student 31) received
only one down in intermediate but received 8 downs in advanced. The flight scores earned by
these two SNPs help explain these inconsistencies. Student 19 had an average flight score in
intermediate of 50, a median score. This SNP's performance was not exceptionally good, and the
candidate seems to have been a bit lucky to receive no downs in intermediate. Similarly Student
31 had a flight score of 45 in intermediate -- well below average and indicating that the student

might do badly in advanced training.

The performance of Student 30 also deteriorated considerably between intermediate and
advanced. Student 30 received four downs in advanced, after having received only one in
intermediate. Also, this student's flight scores were reasonably good in both intermediate and

advanced. The experience of Student 30 is difficult to explain.
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Student 18 presents another difficult case to explain; after receiving no downs in
intermediate, this SNP received three downs and was called before a review board in advanced.
However, the cndidate's performance in terms of flight scores was consistent -- exactly 50 both

times.

Three SNPs noticeably improved their performance. Student 32 received two downs in
intermediate and none at all in advanced, and Students 36 and 39 received three and four downs
in intermediate and none in advanced. Students 32 and 39 were performing reasonably well in
intermediate -- Student 32 had an average flight score of 60 and Student 39 had an average flight
score of 50, a score hardly representative of the worst students in this group of 40. It is not
surprising that these two SNPs were capable of going through advanced without receiving any

downs.

On the other hand Student 36, who received three downs and then none, may have been
performing over his or her head in avoiding advanced downs -- this candidate's flight scores were

below average in both intermediate and advanced.

Overall, the inconsistency of the data in Table 4.22 indicates that the number of downs
received or boards held for students at one stage in training is a poor predictor of the number of
downs or boards they would receive at the next one. In contrast, the actual scores earned in
flight training are more stable. Between intermediate and advanced, flight scores rise by four
points in this population. Thirty-one of the 40 SNPs changed their scores by this amount plus or
minus 6 points, ranging from a loss of 1 point to a gain of 10 points. Only three SNPs gained

more than 10 points and only six SNAs lost more than one.

Tables 4.20, 4.21 and 4.22 have all made the same point in 'ifferent ways: the number of
downs earned at any one stage is a less reliable predictor of the number of downs earned at the
next stage than the scores earned at one stage are as predictors of the scores earned at another

stage.
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Awarding an academic score, a flight score, giving a student a down, or deciding to call a
review board are all processes of measuring the SNA's performance. To give a SNA a down is
to say that this candidate is not as good as other SNAs; the same is true of a low flight score, a
low academic score, or deciding to hold a board. If these four measuring devices do assess
general ability to be an aviator, then performance at one stage in the training pipeline should be
correlated with performance at another stage. This is certainly the way instructors talk -- they
say they have only good students because the weak students had been failed in the preceding

pipeline stage, or they may say of a student, "I don't see how the student could have gotten

through primary."”

We have measured reliability of those testing devices by examining the correlation between
grades or downs awarded at one stage of training versus scores or downs awarded at a second
stage. The principal point of Table 4.20 is that the correlation from one stage to the next in the
number of downs earned or the number of boards held for a SNP is generally much weaker than
the correlation between flight scores or academic scores. If there is an underlying trait called
“ability to learn to be an aviator," then two separate measurements of that trait done at two
different times should correlate with each other. Applying that simple assumption to judging the
performance of SNPs, the actual flight scores are a more reliable measure of performance than is
the decision to award a down or the decision to hold a review board. By extension, it follows
that the decision to attrite a candidate is also a less reliably made judgment than is the flight

score.

The awarding of downs, the holding of review boards, and the decisions by review boards to
attrite SNAs are to some degree designed to allow a subjective judgment. No one would be
comfortable with the idea of making a decision to pass or fail a student purely "by the numbers."

Instructors and officers want the opportunity to look the SNA in the eye and make their own

judgment about the character and motivation that lie there. However, we are led to conclude
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that one instructor's perception of character and motivation may differ radically from another's
and the reason for one commanding officer's decision to hold a review board may differ radically
from another's. The system is so subjective that personal bias may be having a larger impact

than one would assume or desire.

4.4.10 A "True Score" Analysis of the Grading Process

o’.;) ¥,
e
K '}
oot
Figure 4.5 models the grading process mathematically and graphically. The solid lines .ﬂi;,':.' p
:q"'-'." 8
represent the average correlations between the flight scores and the number of downs at the "&
W W b.A
earlier stages (either primary or intermediate) with the flight scores and number of downs in later .:t.:
A |‘I
stages (either intermediate or advanced) for students in the jet pipeline. In Figure 4.5 we have \;::::'t:f
St
also created an imaginary factor called "true” aviation ability. We have shown with dotted lines "’5: '
the correlation of this true ability at one stage of training with the same true ability at a later " :
P
stage of training and assumed that this true ability does not change and therefore this correlation :.\f
n } (N
is perfect, 1.0. We also show with dotted lines the correlation between true ability in each stage 'ﬁ'-—‘ 2
with the standardized flight score earned by the student and the number of downs that the student =W

received.
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Figure 4,5

A Model of the Measurement of "True Aviation Ability"
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It can be shown mathematically that the correlation between one measure of ability (such as
the number of downs received at one stage of training) with a second measure of ability (such as
the number of downs received at a second stage of training) must equal the product of the three
dotted correlations which make the indirect route, a sort of detour, connecting the two measures.
In the case of the correlation from D1 to D2, the indirect route is the correlation from D1 to T1,
the correlation from T1 to T2, and the correlation from T2 to D2. The product of those three
numbers must equal .10. If we assume that the measure taken in Phase 2 is as strongly related to
the true ability as is the measure taken at D1, then it follows mathematically that the correlation
between D1 and T1 and the correlation between D2 and T2 are each simply the negative square

root of the correlation between D1 and D2.

The model for the jet pipeline shows that flight score is correlated much more strongly with
true ability, .73, than is the number of downs earned, .32. (We 1.oted earlier that part of this is
due to the fact that flight scores are a continuous distribution and therefore correlate better with
each other than do the number of downs, which only take the value, 0, 1, 2... However, even if
flight scores are reconstructed to have the same sort of distribution that number of downs do,

they remain more highly correlated with each other than downs.)

The argument could be made that flight scores measure something quite different from the
number of downs a student gets. One might argue that a down is given not for a technical error
of flying which might reduce one's score, but because in the informed judgment of the instructor,
this student is failing to learn what the student needs to know -- failing to demonstrate that he or
she will be able to become a qualified aviator. Instructors talk about evaluating a candidate

asking themselves whether they would be content to fly with this person on their wing.

This argument seems plausible, but the statistics do not support it. Perhaps the most
important finding in all these data is that if one wanted to predict the number of downs a SNP

would earn at a particular stage of training, one would not use the personal judgments of flight
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instructors in the preceding stage of training as the most reliable information for making this
prediction. Instead, one would use the flight scores that those instructors assigned, because the
correlation between the flight scores of the preceding stage and the downs in the next stage is
higher than the correlation between the number of downs in a preceding stage and the number of
downs in a later stage. (Again, this pattern holds when scores are corrected for the different

nature of their distributions.)

The same argument holds for the number of boards held for a candidate: in general, flight
performance as measured by grades is a better predictor of the number of boards that a SNA will
receive in the next stage of training than is either the number of downs or the number of boards
received at the earlier stage. (Again, this is not generally as true in the helicopter pipeline as in

the jet and maritime pipelines.)

In Figure 4.5, we test this counterhypothesis mathematically in the bottom of the figure. If
flight scores and downs measure the same thing, then mathematically, one can estimate the
correlation between these two different measurements as simply the product of the three dotted
correlations on the "detour” path: D1F2 = (D1T1) (T1T2) (T2F2) and F1D2 = (FIT1) (T1T2)
(T2D2). Both these estimates are the same, since D1T1 = T2D2 and T2F2 = F1T1. For the Jet
pipeline, the estimate is (.32) (1.0) (.73) =.23. If number of downs measures something
different from flight scores, the correlations between D1 and F2 and between F1 and D2 will be
noticeably lower than the predicted .23. But in general, these correlations are not lower: for the
jet pipeline, -.23 is exactly the average of the real correlations given in Table 20: D1F2 = -.16,
and F1D2 = -.30; the estimated helicopter correlation -.38, is .09 higher than the average of
F1D1 =-.28 and D1F1 = -.30, and the predicted maritime correlation of -.16 is .06 lower than the

average of the two measured correlations.

The same analysis can be done with number of review boards rather than number of downs;

the number of boards held is an even less reliable measure than the number of downs, with TB =
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.14 for the jet pipeline. In the lower part of Figure 4.5 we compute predicted values of FB and ",cé::
{20 X
DB and compared them to F1B2, B1F2, D1B2 and B1D2. None of the comparisons support the .
RON
ICRANXS
thesis that number of boards received measures something different from flight scores. .}E:::E:’
e
U g
4.4.11 The Implications of This Analysis for Minority Attrition :'!' W
e
We made a point earlier in connection with Figure 4.4: In general, Black and Hispanic :"ei:‘
| ~.. ..‘.
students fare better relative to nonminorities in their flight scores than they do in the number of ...'f::fé
‘h‘.h“
downs they receive, the number of boards that are held for them, and whether they are attrited. s
A
Our analysis clearly shows that all three of these measures of ability to become a naval aviator :::::::E*
i
are more subjective than the flight scores earned. This raises a question: Will subjective :s::.:é;
i)
judgments be made which are less favorable to minorities than one would expect? We address o
J
this question by drawing on both our knowledge of race relations in the United States and i, ‘7
o0
elsewhere and our understanding of the social dynamics of naval aviation training. ".{:‘
3
i
The instructor who is required to decide whether to give a candidate a "down" or not is :;:;:;:;;
VLU
confronted with an extraordinarily difficult judgment. Instructors generally do not hold that role 2?5;::
'|‘|'
on a permanent full-time basis; rather, they do short tours, planning for future tours, any of KN
i 2
which could suddenly become a life-threatening adventure. When instructors evaluate SNPs or ::E::';:
SNFOs, they may well ask "How would I feel flying with this man or woman next to me?" -- Rt
they know in an abstract way their own lives and those of their friends may depend upon this ;.n N
a8
person's performance. At the same time, the instructors can identify with their students. It is N “.u‘;'
)
easy to remember that only a few short years ago they were nervously sitting in the same seat ™ "‘:':',
i O
L . : . . NN
experiencing the same anxiety about this check hop. It is easy for the instructor to feel a ::'_,,\
comraderie and kindness toward the slightly shaky candidate under review. Finally, the Navy is ‘:
¢
24
a very tight community, in which officers work for very long shifts with other officers. In E‘&* .
o
AOCS, unpopularity among one's classmates is in extreme cases sufficient for attrition on the whe
basis of not having "officer-like qualities." N
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T B

N The instructor is supposedly reaching into a store of flying knowledge and a sense of human
v character and deciding over and above the actual performance shown whether this candidate

h should be given a down or not. In fact, we have seen from the statistical analysis that the

K3 Gal

" decision to give a down is an unreliable judgment. It is simply not possible for a twenty-eight

year old instructor (and not much easier for a forty-eight year old) to look at a student and decide

el

5
-’-
e |
&

& independent of the flight just observed whether the SNA will be a good candidate for success in

22

o the Navy. No civilian professional personnel executive believes it is possible to make these

kinds of judgments.

[ S giiar
-
"

e Social psychological experiments done over the last fifty years have shown that when people

are required to make judgments in a situation of great uncertainty, they will lean heavily on the

,..'....
» -

A judgment of their colleagues. In this situation it is easy to imagine a student getting a reputation i
:,::' of "dirtball" on the basis of some slight clues and having the reputation spread among instructors. o

::: Instructors worry about this; some make a point of not reading the student's jacket in advance in By

~ order to take a fresh view; there are long arguments about the advantage and disadvantage of -
having the check hop flown with an instructor who does not know the student. §
.!"

. On the basis of our 200 interviews with students, instructors, and fleet aviators, we have a

N found the instructor’s role to be highly stressful. Instructors are often working very long hours, iy

3:;.‘ compounded by scheduling problems and equipment failure. They are sometimes angry about RS

'

having received a less desirable tour than they would have liked; many people talked about o

:' ‘ instructor burnout. In the face of this stress, the instructor's personal feelings about a student X
,; might play a large role in the decision to give the student a down or not. Indeed, we heard );"

i precisely those sorts of comments from instructors who were clearly bending over backwards to =
:" help a student whose performance was marginal. One instructor talked about not giving a ‘:‘
'.::: student a down unless he had verified from the jacket that the student would not be sent before a wr. |
: board if he got one more down. This comment was not out of character with other comments - i
- .
5§ 3
W q
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received, and more importantly, the comment was made aloud in the presence of three other

instructors, none of whom expressed any disapproval or surprise.

Given the situation we have described, what happens when a minority student appears? We
think the process might be very simple. It is (and this is important) not generally speaking a
matter of racial prejudice on the part of either the student or the instructor. The fact is simply
that the minority student is unfamiliar to the instructor, different in such an important way the
instructor cannot make a judgment about the candidate. To the typical instructor, the minority
SNA does not look like one's brother, one's father, one's roommate. And yet, the instructor is
called upon to make a judgment about whether to trust this person in a life-threatening situation,
whether this candidate should hold a command position, perhaps someday working closely with
the instructor for long hours; and finally, whether the instructor feels warm enough toward this
student to give the‘ student a break. Perhaps it is this last consideration that is the most important
-- what we saw in Table 4.19 is that nonminority students with very low flight scores were less
likely to be attrited than were minority students with the same scores. The nonminority students

were given "breaks" that the minority students were not given.

We heard one APFI instructor whom we respected mention that a Hispanic candidate who
had performed particulary badly had ruined the reputation of all students from his minority
group. This is, of course, ethnic "stereotyping"” -- judging people by their group membership.
The instructor is assuming that other instructors will judge other Hispanics by remembering this
one's poor work. We quote the instructor to make an obvious point -- that all of us tend to
generalize on the basis of whatever physical or social characteristics we can find in order to
categorize a student. Given a highly ambiguous and extremely difficult evaluation job,

instructors look to their peers; and both they and their fellow instructors will look at whatever

characteristics of a particular student they can find to help make a decision.
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This situation occurs frequently in civilian life (where there is a good deal less pressure in
most institutions to provide equal opportunity). In a study done by one of the authors of this
report, it was shown that minority students of the same general ability as nonminorities earned
lower grades when they were in public schools with more nonminority teachers. This was either
because nonminority teachers discriminated against them or because minority teachers
discriminated in favor of them -- probably both processes were occuring. In another study, one
of two videotapes of the same Black actress posing as a job candidate was observed by
employers: if the employer saw the tape in which the actress spoke precisely the same text and
presented exactly the same resume, but with a heavy Black accent, the employer was likely to
see her as being less honest or reliable. In a third study, employers evaluated Black job
candidates who had attended suburban schools much more favorably than Black candidates who
had attended central city schools, without making the same distinction among white candidates --
apparently the employers needed to know that the Black job candidate had demonstrated an

ability to work comfortably with whites.

At the same time that the instructor is placed in a stressful position, and asked to make a
highly personal judgment about the student's character, motivation, and future potential in a
situation where such a judgment cannot be made at all easily, we find the student in a perhaps
even more stressful situation. If the student is a minority, perhaps from a segregated community
which offered relatively little experience working with nonminorities, the SNA may be
exceptionally anxious, untrusting of the instructor and unconsciously making clear the distrust
and fearfulness felt in this situation. The distrust and fearfulness can easily be read by the
instructor as either hostility or a fear of flying itself. One can expand this scenario further but the
general point is made. It is not at all necessary that the minority student be prejudiced against
whites, or that the white instructor be prejudiced against Blacks or Hispanics. The mere fact that
the instructor and the student come from two different backgrounds and are unfamiliar with each

other can set off the dynamic we are talking about.
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We have described this dynamic in terms of the interaction between a single instructor and a
student regarding the decision to award a down. Precisely the same kind of dynamic can occur
in a review board. In talking with officers who have served on review boards, we are struck that Ty
a great deal hinges upon the demeanor of the student -- giving the impression that one has the S:n:':
right attitude toward flying and toward the Navy is of great importance in many hearings. One
can imagine a minority student, especially one from a largely segregated background or with a -'v,' )
language difficulty in English, having an experience of enormous stress and performing in a : %0 f
flustered and unconfident manner. It is easy to imagine the members of the review board, in the ;
face of great uncertainty about what decision they should make, looking at this behavior and

being influenced by it. P
4.4.12 Summary of Minority Analysis 20l

What we have presented is a scientific argument which supports a hypothesis but does not 0

prove it. The hypothesis is consistent with social science theory and explains the following set

P BT WX N T BPBGE Y W E XX s
7

of facts that we have uncovered. T

s
Y’
Faly

1.  Minority candidates perform worse in terms of their probability of being attrited
than they do in their flight or academic scores. This is especially true of SNFOs, : F
but seems true of SNPs as well. ‘g,p.

2. The poor performance of minority SNAs cannot be explained by their lower scores Uity
on the AQT and FAR, and minorities are as likely as nonminorities to have a
technical college major.

3.  The judgments made by instructors in deciding whether to give a candidate a down g,
and by senior officers in deciding whether to schedule a board for a SNA are such
that a different officer in a different training squadron looking at the same ?_-*5
candidate would be very likely to make a different decision. The number of downs AN

earned and the number of review boards held in the preceding stage are very poor
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W predictors of whether the SNA will receive a down again or see a second review )

board during the next stage of training. However, the flight scores and academic
rf’s scores the students earned in the earlier stage are reasonally good predictors of the
é scores they will receive in the next stage.
4.  We analyzed the probability of attrition for minority and nonminority students with

similar flight grades; we found that among students with low flight grades,

LY

' . » 3 . . . .

;:E: nonminority students were much less likely to be attrited than were minority g
tow

students.

"

2;;‘ Based on these facts, we conclude that minorities are disadvantaged by the subjective

o

' - . o

{.ﬂ elements of the decisions to award downs and hold boards and by extension the subjectivity of ﬂ
" y ) y a
R review board decisions. This explains why their performance is better when measured by flight

1 v
K scores and why their higher attrition cannot be explained by such background factors as AQT or

t y g P y

Iy )

R FAR scores. ‘
[ : - . i . , .

Y If this analysis is correct, then making attrition decisions purely on the basis of flight and -
'y, )
o .
;;" academic performance scores would reduce minority attrition (or increase nonminority attrition). iy

In the analysis of Figure 4.4, we concluded that perhaps one-third of all decisions to attrite a

i

" minority would not have been made. This does not state all of the case, however, because there
L)
N
:::: is still ample room for subjectivity and bias in making decisions about what flight score a student ;}
' ~
has earned.
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CHAPTER FIVE
A Profile of Contemporary Accessions in Naval Aviation Training
(May 1986 - September 1986)

5.1 INTRODUCTION

This chapter presents a descriptive profile of contemporary Student Naval Aviators (SNAs)
-- AOCS and APFI accessions, and minorities and nonminorities. These statistical profiles are
drawn primarily from the Naval Aviation Schools Command (NASC) Student Information
Survey developed by Johns Hopkins University as part of an expanded longitudinal data base of
student training records. Also included in this data base are aviation selection test scores and
NASC training performance data merged from student records and grade cards, along with
selected college characteristics merged from the national surveys by the Higher Education
Research Institute and the U. S. Department of Education. Because they represent different
recruitment markets or population pools, separate profiles are presented for Aviation Officer
Candidate School (AOCS) and Aviation Pre-Flight Indoctrination (APFI) accessions, and
minorities and nonminorities. The profiles<*> presented here are based on 756 AOCS<**> and
242 APFI accessions from late May 1986 through early September 1986 who completed the

NASC Student Information Survey.<***>

<*> Graphic and occasionally tabular illustrations are presented in the text of this chapter to
facilitate readability. More detailed information can be found in the supporting tables in
Appendix C. Unless otherwise noted, differences between the procurement categories or among
race/ethnic groups are discussed only when they are statistically significant.

<**> Because the Student Information Survey was administered during the first week of training
at Naval Aviation Schools Command, the AOCS group includes both candidates who persist
through outposting and Pre-entrance (voluntary--DOR and involuntary--NPQ) attrites.

<***> [tem subsample sizes may vary slightly as a result of incomplete, inaccurate or missing
responses; percentage distributions may not sum to 100% due to rounding.
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e:: The potential utility of this type of data is multifaceted. First, ongoing surveys of accessions
in naval aviation training can provide naval manpower operations and research personnel with

" broad and comprehensive baseline data for monitoring over-time trends in quality of input in

My aviation training. Second, a baseline survey data system -- subject to periodic modification and
updating as dictated by supply and demand factors (e.g., increased technical emphasis) -- can

'y help provide the Navy with useful dynamic information for identifying "risk-factors" associated

A% with attrition in aviation training independent of costly and time consuming revisions in
"cognitive” and "psychomotor” selection procedures. Third, extensive data about the

“ demographic, experiential and social-psychological backgrounds of individual accessions can be

oy correlated with student difficulties at specific stages of training to identify potential points of

intervention to minimize attrition and enhance the productivity of aviation training without

) lowering standards or sacrificing quality of output.
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5.2 DEMOGRAPHIC CHARACTERISTICS

Figures 5.1 through 5.10 present a demographic background profile of Student Naval

Aviator accessions.

5.2.1 GENDER (Figure 5.1): Among 998 Student Naval Aviators accessed during the study
period, twenty-cight (2.8%) were female. APFI accessed a slightly, but not significantly, higher

proportion of female SNA's (3.7%) than did AOCS (2.5%). Also, female APFI Student Naval

Aviators were more than two and one-half times as likely to be accessed through the U.S. Naval

Academy (5.8%) as through other commissioning sources (2.2%) such as NROTC, USMC.

Fiqure 5.1
SEX DISTRIBUTION BY ACCESSION SOURCE

7.
7

.
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5.2.2 RACE/ETHNICITY (Figure 5.2): The race/ethnic distributions in Figure 5.2 reveal a
significant pattern of minority (especially Black) underrepresentation. Among our sample of
AOCS accessions, Blacks comprise 1.9%, Hispanics 3.6%, Asian Americans 1.7%, and

American Indians .1%. Among APFI accessions, Blacks comprise 1.7%, Hispanics 4.7%, and
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Asians 4.3%. The U.S. Naval Academy accounts for the greater proportion of Hispanic and
Asian APFI accessions. However, Black APFI accessions are twice as likely to have received

their commissions from sources other than the USNA.

The current NASC accession rates for Hispanics (3.9%) are comparable to recent reports of
the Hispanic male share (3.3%) of baccalaureate degrees conferred (see Thomas, 1986; Trent,
1984; Minority Officer Accession Task Force, 1984). A similar overall pattern exists for current
accession rates of Asian Americans and the Asian American male share (2.6%) of baccalaureate
degrees conferred. However, the current Black (1.8%) accession rate in naval aviation training
falls considerably below the Black (5.4%) male share of baccalaureate degrees conferred and
considerably below the pool of Black (3.5%) males earning baccalaureate degrees in technical
fields. Continuation of this pattern will likely leave the aviation community well short of
reaching the adjusted Navy Affirmative Action Plan (NAAP) goals for Black representation
among thc‘ovcrall naval officer corps recommended by the Minority Officer Accession Task
Force (1984).

Fiqure 5.2
RACE DISTRIBUTION BY ACCESSION SOURCE -
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5.2.3 AGE (Figure 5.3): The typical Student Naval Aviator accession is quite young (mean
= 23.71 yrs), but significant procurement source differences in average age are apparent. Among
AQOCS accessions the average age is about 23.94 years; the typical APFI accession is 23.03 years
old. Moreover, there are more than twice as many APFI accessions (48.1%) as AOCS
accessions (22.0%) among the group 22 years or younger and less than half as many among the
group 26 years or older (8.1% v. 19.7%, for APFI and AOCS respectively). These pattemns are
most pronounced for Student Naval Aviators from the USNA, who tend on average to be
significantly younger (mean = 22.53 years) than other NASC accessions, including other APFI
accessions (mean = 23.37 years). The overall AOCS-APFI accession age difference may relate
to the tendency of civilian accessions to have first been employed in the civilian labor force
(45.8% full-time/21.7% part-time) prior to their entry into naval aviation training. It may also be
that the civilian application-acceptance-accession process for naval aviation training is much
more protracted than that for commissioned officers, thereby increasing the average age of
AOCS accessions., In either case, the relatively younger age of APFI, and particularly USNA,
accessions may enhance their chances of successfully completing aviation training -- if age

substantively affects important performance outcomes through physical conditioning, visual

acuity, and the like.
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Figqure 5.3
AGE DISTRIBUTION BY ACCESSION SOURCE

A av¥avata®

<
L

4 ]
¥ !
&

AOCS NN )
L 22
or less
APFI Total \\g\\\ &5 23
1 W2
USNA N A 25
B 26
4' or more
N \\\‘\\\
Other N
&\\\\\\x\\ \
0f 10X 20f 30% 401 S0 60X 70¢ 80% 90X 100%

Percent

5.2.4 MARITAL STATUS (Figure 5.4): Most (87%) AOCS and APFI accessions are single.

Only about one in ten Student Naval Aviators of either procurement group reported being

married at the time of accession into naval aviation training.

Figure 5. 4
MARITAL STATUS BY ACCESSION SOURCE

25
o0

X
%]

°:054
K

KO
>
<

b

Unmarried
B4 Married

Percent

0f 10X 20 30% 40% 50X 60X 70f 80% 90% 100%




-117-
5.25 GEOGRAPHIC ORIGINS (Figures 5.5-5.6): The residential background of NASC
! accessions is diverse across geographic regions. Among both AOCS (33.7%) and APFI (40.6%)

accessions, the largest number grew up in the North while attending high school. Both groups
o

‘ E: had the lowest representation from the West, and both groups had fairly proportionate

representation from the South and Midwest. Within the APFI accession category, the regional

distributions for the U.S. Naval Academy and other commissioning sources are quite similar.

With regard to differences in hometown characteristics of student naval aviators, Figure 5.6

shows that nearly half of both AOCS (44.7%) and APFI (48.1%) accessions lived in small towns

Zd

or rural areas while attending high school. However, nearly twice as many AOCS accessions
(11.0%) as APFI accessions (5.9%) lived in large cities during similar stages of life. In contrast,
APFT accessions (8.4%) are almost twice as likely as AOCS accessions (4.7%) to have lived in
the suburbs of medium-sized cities. Although they compose only a small fraction of the total

population of NASC accessions, these city-suburban differences may reflect the slightly higher

e TIPS 5

status backgrounds (i.e. parents education) of APFI accessions noted below.
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Fiqure 5.5
REGION OF HOMETOWN BY ACCESSION SOURCE 9
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Figure 5.6
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5.2.6 FAMILY CHARACTERISTICS (Figure 5.7-5.10): Figure 5.7 shows that a vast
majority of all NASC accessions were raised in traditional nuclear families (89.6% and 92.5%
for AOCS and APFI, respectively) with both parents present. The typical pattern of family size
shown in Figure 5.8 indicates that approximately three-quarters of both AOCS and APFI
accessions have 1-3 siblings (AOCS mean = 2.52; APFI mean = 2.55). In addition, most SNA

S TR W B FEL

accessions come from generally well-educated families -- Figure 5.9 shows that approximately

:‘ )
IR two-thirds have mothers who have completed at least some college or earned a college degree.
|:|: :.,
KV
' ° However, this pattern is more pronounced among APFI accessions (69.8%) than among AOCS
::3: g accessions (61.3%). As shown in Figure 5.10, high educational attainment is even more
e
::':' characteristic of the fathers of Student Naval Aviators. Roughly four out of five fathers of
l‘. g
"' Student Naval Aviators have completed at least some college or earned a baccalaureate degree or
s .
> higher.
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Fiqure 5.7
FAMILY STATUS BY ACCESSION SOURCE
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Fiqure 5.9
MOTHER’S EDUCATIDON BY ACCESSION SOURCE
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5.3 EDUCATIONAL BACKGROUND AND PREPARATION

Figures 5.11 through 5.28 present a profile of the educational background and academic

preparation of Student Naval Aviators.

5.3.1 EDUCATION (Figure 5.11): Nearly all Student Naval Aviators hold a BA or BS
degree. The comparable figures for AOCS and APFI are 96.7% and 99.2% respectively.
Candidates entering naval aviation training through Aviation Officer Candidate School show a
slightly more diverse pattern of degree attainment due to a variety of limited special entry

programs such as the Naval Aviation Cadet Program (NAVCAD).

Fiqure S.11
EDUCATION LEVEL BY ACCESSION SOURCE
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5.32 MAJOR FIELD (Figure 5.12): Almost one-half of Student Naval Aviators earned their
baccalaureate degree in a technical field, compared to only about one-quarter of all male college
graduates (Trent, 1984). This pattern of technical major field specialization is more pronounced

among APFI accessions (62%) than among AOCS accessions (45.5%). These differences reflect

L ',*' T »1 “<©

.\ .» .. N \..3,.‘».'_ -‘“‘1” AR -,{‘, .-'.,~.’;" DTN '. f ,_ {\fxf\l"-' Vl"-’"f -

-"

(e

ol
tax,)

vo'll 8RR ol

E& &2 55

s

1%

7

~4d

LA L4
" AT
A A



o a'd ol g IV EARNLAL NN A RN FRARTRT L RO ol Bal 028 Fal "Wl Vo Sl & ) @ f Wol Vo8 $ol S0 N 6.8 Bafl S8 €oR W4 0.9 4 ol Vol Aod ob o .Q.."y

[
<
=

. -123- ‘:::.:3
Ig the greater emphasis on technical specialties at the U.S. Naval Academy compared to the nation's ':c'::'
! colleges in general. Nevertheless, the statistics on both AOCS and non-USNA accessions in ‘ 0

Aviation Pre-Flight Indoctrination suggest that the Navy is effectively tapping the current ":‘:(

@ population of civilian male college graduates with technical majors. One recent study (Trent, '.:E..,
1984) reports national tabulations showing that roughly one out of four male college graduates a2

g earned a baccalaureate degree in a technical field, yet nearly one of two naval aviation accessions
has such a degree. . ;-‘g:i

Figure 5.12
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; 5.3.3 ACADEMIC PERFORMANCE (Figures 5.13-5.15): Differences in college grades or :‘C Y
R
&' class rank must be carefully interpreted, due to variations in the character and quality among the ;;:::
different types of undergraduate institutions typically attended by naval aviation accessions. ,,:
A N
E_Q However, these measures of student's prior academic performance can be useful for describing {;35
ol
g student academic quality inputs and potentially useful for predicting students' chances of future Zg:'
' success in aviation training. The typical Student Naval Aviator earned C+, slightly above . GX
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average, undergraduate grades. As shown in Figure 5.13, the median grade point average (on a
4-point scale) among AOCS accessions (2.80) is higher than among APFI accessions (median =
2.70). However, this difference is largely attributable to the fact that the undergraduate grades of
USNA accessions (median = 2.60) are lower than other APFI accessions (median = 2.80).
Similarly, Figure 5.14 shows that in regard to undergraduate class standing, most Student Naval
Aviators rank in the top half of their graduating class. As with college grades, AOCS accessions
rank higher than APFI accessions, 86.9% and 70.8%, respectively. Again, however, USNA
accessions (50.5%) are much less likely than other APFI accessions (86.4%) to rank in the top
half of their undergraduate classes.

Overall, then, AOCS accessions exhibit higher undergraduate academic performance in
terms of both grades and class standing than do APFI accessions (specifically, USNA graduates).
These undergraduate performance differences may be partly attributable to the greater tendency
of APFI accessions (specifically, USNA graduates) to major in more competitive and demanding
technical fields and, as we shall discuss later in this section, the tendency of APFI accessions to
have attended more selective and competitive colleges and universities. This explanation is
supported by the data regarding study time shown in Figure 5.15. On average, APFI accessions
reported devoting more time (mean = 21.16 hr/wk) to studying and doing homework in college
than AOCS accessions (mean = 18 hr/wk). Again, this difference is in large measure accounted

for by the relatively more intense study practices of USNA graduates.

In Chapter Four, we reported analyses illustrating the academic performance correlates
associated with earning a degree in a technical field. However, officially earning a degree in a
technical field and acquiring adequate technical preparation are not necessarily equivalent. In
the following section, we see that many students who do not have technical majors have a good

deal of coursework in technical areas under their belts.
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FIGURE 5. 13
UNDERGRADUATE GRADES BY ACCESSION SOURCE
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tf.‘; 5.3.4 ACADEMIC SKILLS AND TRAINING (Figures 5.16-520): A large majority of both .
. AOCS accessions (69.4%) and APFT accessions (81.3%) have taken three or more physical 3

n science courses (Figure 5.16); an even larger majority of AOCS (80.8%) and APFI (94.2%)

accessions have taken three or more marhematics courses (Figure 5.17); slightly more than

one-third of AOCS (40.4%) and APFI (35.8%) accessions have taken three or more

o3 o4

compuzer-related courses (Figure 5.18); significantly more APFI accessions (65.8%) than AOCS

accessions (31.4%) have taken three or more engineering courses (Figure 5.19); and, somewhat

>
s

fewer APFI (11.1%) than AOCS (17.5%) accessions have had three or more courses in aviation

or aeronautics, although the AOCS rate is approached by USNA accessions, fifteen percent of

oo 7
P

i:: whom have had three or more gviation or aeronautics courses (Figure 5.20).
. &
) Overall, these patterns reflect the strong technical emphasis of the U.S. Naval Academy
%4
::: curriculum. Nevertheless, as noted earlier, naval aviation training also attracts a sizable share of SE
Al
':: the civilian male college-educated population who have significant technical training in a variety
. of specialties. 3
: ) -
kX N
by Figure S. 16
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R

Figqure 5.17
NUMBER OF MATH/STAT COURSES BY ACCESSION SOURCE
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Figure 3. 18 -

NUMBER OF ENGINEERING COURSES BY ACCESSION SOURCE s
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5.35 SPECIFIC ACADEMIC COMPETENCIES (Figure 5.21): Student Naval Aviator
accessions were asked to rate themselves on several specific skills related to performance in
educational and training contexts. Roughly one-third of both AOCS (37.2%) and APFI (33.2%)
accessions rated themselves as above average in note-taking skills, although USNA accessions
(26.5%) were less likely to rate themselves high on this specific skill. Approximately one-half of
both AOCS (48.6%) and APFI (48.3%) accessions rated themselves as above average in

mathematical skills. About two of five AOCS and APFI accessions rated themselves above

S T 2 R OB&R T K

average in writing skills (38.6% and 38.4%, respectively), memorization ability (39% and 41.1%,

4
L 4

respectively), and performance on timed tasks (40.9% and 36.2%, respectively). Clearly the

R
L 3

v highest self-rated competency is in the quantitative domain (mathematical skills) and is related to
e
- both individual aptitude and extensive prior training in computationally-oriented technical fields
~ among NASC accessions in general (e.g., the zero-order correlations between self-rated
-
™ competencies in mathematical skills and amount of coursework in computationally-oriented
ﬁ courses are .24 for physics, .30 for computer sciences, .30 for engineering, and .40 for
. mathematics).
Fiqure S.21
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5.3.6 ANTICIPATED DIFFICULTIES IN TRAINING (Figure 5.22): Student Naval Aviators ;‘,.:
'y were asked to identify the one area of aviation training in which they expected to have the most .
difficulty. As one might expect based on the prior preparation of AOCS and APFI accessions, 5';
and differences in the training requirements of the AOCS and APFI program, Figure 5.22 reveals -
}-I
;}' a number of differences in areas of anticipated difficulty between the two groups.
A
~ (
~ &
Figure 3.22 .
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Slightly more AOCS (19.3%) than APFI (13.7%) accessions anticipate difficulty in meeting
the physical demands of training. This modest, but significant, difference is likely a function of

the more rigorous physical demands of AOCS and, perhaps, better prior physical conditioning
among APFI accessions based on their undergraduate training experiences at the U.S. Naval

Academy and, to a lesser degree, in NROTC programs or in Marine training.
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More APFI accessions (29.1%) -- especially non-USNA accessions (33.6%) -- than AOCS
accessions (21%) anticipate having difficulty with their academic subjects, even though APFI
accessions typically graduated from more selective colleges and have had more technical training

than their AOCS counterparts.

Thirteen times as many AOCS accessions as APFI accessions (23.4% v. 1.8%, respectively)
anticipate having difficulty adapting to military discipline. This pattern reflects differences in
the military training requirements of the AOCS and APFI programs as well as differences in
prior military training of AOCS and APFI accessions. This pattern may also be attributable, in
some measure, to differences in early exposure to military life. Nevertheless, prior training and

differences in program requirements stand out as major contributing factors.

Twice as many AOCS accessions (15.1%) as APFI accessions (7.5%) anticipate difficulty
adjusting to the psychological stress of training. Four times as many USNA graduates (12.5%)
as other APFI accessions (3.8%) anticipate difficulties with the psychological stress of aviation

training. These gross patterns are difficult to interpret without further analyses.

Four times as many APFI accessions (18.9%) as AOCS accessions (4.5%) anticipate having
difficulties with cockpit performance. As we note later in this chapter, AOCS accessions are
somewhat more likely than APFI accessions to have had previous flying experience which would

explain the observed differences.

Finally, twice as many APFI accessions (22.5%) as AOCS accessions (13.1%) anticipate
swimming difficulties. This difference may be due to the greater availability of information for
Commissioned Naval and Marine officers regarding the stringent swimming demands of naval

aviation training.

5.3.7 COLLEGE CHARACTERISTICS (Figures 5.23-5.24): APFI accessions are more than

twice as likely as AOCS accessions (61% vs. 28.6%) to have attended a relatively small college
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::: of five thousand students or less. As might be expected, this AOCS - APFI difference is partly iy

g due to the small size of the USNA, but persists even when this group is excluded from the :‘1

E: analysis. ¥

; %
=',; As noted earlier and shown in Figure 5.24, APFI accessions (63.2%) typically attend more

£ selective institutions than do AOCS accessions (30.4%). Even when the highly selective U.S. b'

W Naval Academy is excluded more than one of three AOCS accessions as compared to one of five

' APFI accessions graduater from the least selective colleges and universities. The median g

N Scholastic Aptitude Test (SAT) score of entering freshmen at colleges attended by AOCS

'?: accessions is 970 compared to a median SAT score of 1228 for the U.S. Naval Academy and g

E_‘:- 1017 for colleges attended by other APFI accessions. g
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::f 5.3.8 UNDERGRADUATE EXTRACURRICULAR PARTICIPATION (Figures 5.25-5.28):

h -

. Our discussions with naval aviation recruiters revealed that they often take extracurricular o

l‘.

::: involvement into account when assessing a candidate's credentials. Although participation in o

&y o

-::: any one particular extracurricular activity may not obviously relate to a student's performance in o

IN)

. naval aviation training, overall rates of extracurricular participation may reveal qualities such as A

» -

':‘ leadership or teamwork which are important attributes in naval aviation training. We report the v

. "

D)

3. average number of extracurricularr activities participated in by recent NASC accessions. The ;-

R

rates reported here indicate breadth -- number of activities participated in by the different
.:; procurement subgroups. They do not reveal the depth -- intensity -- of involvement, nor do they

e reveal individual participation patterns that take into account structural or organizational

| = B ==

constraints on accessibility to specific types of activities -- e.g., the absence of Greek-letter

,’é organizations at the U.S. Naval Academy. S
5 -
. Among AQCS accessions (Figure 5.25), intramural sports (80.9%) by far heads the top-five 0y
,A list of extracurricularr activities most frequently participated in, followed by professional A
‘:. organizations (44%), intercollegiate team sports (31.1%), Greek organizations (30.2%), and S;
iy service organizations (27.8%). Figure 5.26 shows a similar overall pattern of extracurricularr

W participation among APFI accessions -- intramural sports (90.5%), followed by intercollegiate g

team sports (40.3%), service organizations (33.9%), professional organizations (30%), and

L Ls

oY intercollegiate individual sports (23.2%). Thus, the primary difference in patterns of
i extracurricularr participation among the major procurement groups is due mainly to the absence ""
) .‘) LA
__’ of Greek organizations at the U.S. Naval Academy.
o e
- . . . o . . wlin
The overall rate of extracurricularr particpation is similar for both major procurement
[
N sources. Both AOCS and APFI accessions showed a median partcipation rate of 3.00 different ~
I .
o activities on a twelve-item extracurricular activity checklist. Among the APFI accession groups
! N
! USNA graduates show a lower median rate of extracurricularr participation (2.00) than i
5
v non-USNA graduates (3.00). N
"
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5.4 MILITARY-AVIATION BACKGROUND AND PREPARATION

Figures 5.29 to 5.30 present a descriptive profile of military and aviation exposure,

experiences, and orientations of Student Naval Aviators.

5.4.1 MILITARY EXPOSURE (Figures 529-5.30): APFI accessions as compared to AOCS
accessions are slightly, but only marginally significantly more likely to have parents with service
experiences in the Navy (32.6% v. 27.0%; Chi Square =2.89; df=1; p<.10). APFI accessions are
also marginally significantly more likely than AOCS accessions to have relatives with service in
some branch of the military (62.8% v. 55.8%; Chi Square = 3.67; df=1; p<.10). Thus, for APFI
accessions, both Naval and other types of U.S military service represent a family business

somewhat more often than is the case for AOCS accessions.
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5.42 EARLY MILITARY INTERESTS (Figure 5.31): Although the pattern is strongest for
graduates of the U.S. Naval Academy, APFI accessions overall (88.4%), as compared to AOCS
accessions (49.7%), are much more likely to have developed a serious early interest in joining
some branch of the U.S. Armed Forces -- early in high school or before. APFI accessions are
also nearly four times as likely as AOCS accessions to have developed a serious interest in
joining the Navy early (84.1% v. 22.8%). Again, this relationship is strongest among USNA

accessions.

These striking patterns of APFI-AOCS differences in early interest in military/navy careers
are consistent with but cannot be fully explained by greater exposure of APFI accessions to the
Navy through parents or relatives. The data show that APFI accessions are also marginally
significantly more likely than AOCS accessions to have developed a serious early interest in
becoming an aviator (65.7% v. 58.8%; Chi Square = 3.65; df=1; p<.10). For whatever reasons,
APFI accessions are somewhat more likely than AOCS accessions to have established
aspirations to pursue military, and more specifically, naval aviation careers at earlier stages of
life. Such early aspirations may have led them to acquire the prior academic and other
preparation necessary to qualify for entry into the U.S. Naval Academy, NROTC programs,

more competitive major fields, and more highly selective colleges.
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5.4.3 AVIATION EXPOSURE (Figures 5.32-5.39): APFI and AOCS accessions show few
differences in prior exposure to military aviation through family members (Figures 5.32-5.35).
Although USNA accessions (14.1%) are slightly more likely than AOCS (9.3%) and other APFI
accessions (7.0%) to have been exposed to naval aviation through family members, and
non-USNA accessions (8.7%) are slightly more likely than USNA (4.1%) or AOCS (4.0%)
accessions to have had aviation exposure through family members who served as enlisted air
crew, these patterns are unremarkable. However, the pattern for exposure to civilian aviation
through family members is slightly more dramatic and favors AOCS accessions over APFI
accessions (19.2% v. 12.3%). The modest differential in exposure to military aviation through
family members, especially the modestly greater military exposure of APFI accessions, is likely

one small contributing factor in their earlier development of interest in military aviation careers.

This hypothesis is only indirectly supported by responses of Student Naval Aviators to
questions concerning formal and informal influences on their interests in aviation. Figures 5.36
to 5.39 rcv.cal that AOCS accessions were much more likely than APFI accessions to report
having been influenced by relatives in civilian aviation (15.9% v. 7.1%) but major differences
were not observed in the family military aviation influence patterns among AOCS and APFI

accessions generally.
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FIGURE S. 32
AOCS ACCESSIONS® EXPOSURE TO AVIATION THROUGH FAMILY
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A

¢ 5.4.4 EXPOSURE TO FORMAL RECRUITING (Figures 5.40 to 5.43): As would be

expected, contacts with Navy recruiters had a much stronger influence on the aviation interests

2 D

:: of AOCS (68%) than APFI (14.3%) accessions. Similarly, we also find that media advertising

)

f: has a much greater influence on AOCS (64.4%) than APFI (49.0%) accessions. Mass

advertising strategies for Naval aviation are primarily designed to reach the college-trained

A ||

K civilian procurement market. In like manner, the targeted efforts of the Blue and Gold Team to

attract candidates to programs such as the U.S. Naval Academy are reflected in reports of its

3ol

influence more often among USNA accessions (26.5%) than among AQCS accessions (17%) or

- "

other APFI accessions (18.3%). Similar differences in the target populations of the Blue Angels

are reflected in reports of their influence on the aviation interests of USNA accessions (77.5%)

Ol n
5 compared to other APFI accessions (58.8%) or to AOCS accessions (61.2%). ﬁ
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Figure 5.40 '
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5.45 PREVIOUS FLIGHT EXPERIENCE (Figures 5.44-5.46): As mentioned, AOCS
accessions as compared to APFI accessions are more likely to enter naval aviation training with
previous flying experience (40.7% v. 32.4%). And among Student Naval Aviators with previous
flight experience, AOCS accessions are more than twice as likely as APFI accessions (34.4% v.
14.1%) to have earned a private pilot’s license (Figure 5.45), and to have accumulated somewhat
more flight hours (Figure 5.46). The median amount of prior flight time is 40 hours for AOCS
accessions, compared to 16 hours of prior flight time for APFI accessions. This difference is

only marginally significant, however (t=1.88; p<.10).

Overall, the Navy appears to be attracting significant numbers of Student Naval Aviators

who have had previous flying expeﬁencc.<*> Although the typical accession with previous

flying experience has not amassed the 100 hours which some Navy experts believe to be the
threshold necessary for a significant and enduring impact on aviation training performance,
sizable numbers of Student Naval Aviators may enter training with a potential advantage based

on their prior flight experience.

- -

5
i

. ;l;."‘
-'l.l'.
s

<*> Although not shown here, the mean number of flight hours is considerably higher than the
median for both AOCS (mean = 127.68 hrs; $.D.=239.77) and APFI (mean = 87.71 hrs;
S.D.=402.23) but the high degree of variation within the groups in the amount of accumulated
flight time makes the median more representative of typical group patterns. Both measures
reflect similar patterns between AOCS and APFI accessions.
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FICURE 5. 44
PRE-FLICGHT EXPERIENCE BY ACCESSION SOURCE
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} 5.45 PARTICIPATION in FITNESS AND LEISURE ACTIVITIES (Figures 5.47 - 5.50): As
with extracurricular participation, student naval aviator’s overall involvement in fitness and
leisure activities may represent crude indicators of personal attributes which may be correlated

‘f' with successful performance in naval aviation training. And although participation in any one
particular fitness/leisure activity may not have obvious relevance to a student's performance in

naval aviation training, overall fitness/leisure participation patterns may signal a candidate's

’:: preparedness for adapting to the rigors of naval undergraduate flight training.

" Among AOCS accessions, running (86.1%) by far heads the top-five list of fimess and

)

+ leisure activities most frequently participated in, followed by swimming (70.8%), weightlifting

i (52.3%), skiing (46.8%), and tennis/racquetball (46.2%). APFI accessions show a similar pattern

of fitness/leisure participation -- running (85.5%) heads the top-five list, followed by swimming
(60.3%), weightlifting (45.9%), tennis/racquetball (39.7%), and basketball (36.8%). Thus the
primary difference in types of fitness/leisure participation among the major procurement groups
involves skiing. (Although basketball did not make the AOCS accessions' top-five list, about the
same percentage participate in basketball as do APFI accessions.) However, AOCS accessions
are about one-third more likely than APFI accessions to have been involved in skiing (46.8% v.
30.2%) -- due perhaps to differences in time and scheduling flexibility among the two groups.
The overall rates of fitness and leisure participation differ among the major procurement groups.
Based on responses to a twenty-two item fitness/leisure activity checklist, AOCS accessions

showed a higher median participation rate than APFI accessions (six activities v. five activities).
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5.5 SELECTED RACE-ETHNIC COMPARISONS AMONG STUDENT NAVAL AVIATORS

The Navy is committed to equal opportunity (Navy Affirmative Action Plan, 1984), heavy €W

growth is projected in the minority composition of the population pool eligible for naval aviation
careers, and naval aviation training has an historically high minority attrition rate (Baisden and

Doll, 1978; Petho, 1985). For these reasons, comparisons of the backgrounds and preparation of

minority and nonminority Student Naval Aviator accessions are important to consider in

£ 885 K

monitoring demographic current and future productivity trends in recruitment and training.

Figures 5.51 to 5.64 present comparisons of minority and non-minority accessions on

selected background characteristics of interest to naval aviation recruiters and trainers.

AGE (Figure 5.51): The overall age of Student Naval Aviation accessions is roughly

twenty-three years and eight months; however, one important subgroup difference is evident. g
The average age of Black accessions is roughly twenty-five years, and the age of Black a
accessions varies more widely than the age of other minority and non-minority groups. This '7‘;
pattern is in part due to the greater propensity of Blacks to be accessed through the AOCS X

procurement market which, as noted earlier, tends on average to produce older accessions than

APFIl. However, Black APFI accessions also tend to be roughly one year older (24 years) than

74}

their nonBlack APFI counterparts (23 years). These racial differences in age among NASC

oty

-,',.

accessons may have important implications for success in naval aviation training, to the extent

that training performance is affected by age (see Petho, 1985).
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E EDUCATIONAL BACKGROUND (Figures 5.52-5.53): Despite some diversity in the § :

educational backgrounds of race-ethnic subpopulations of Student Naval Aviators, the overall ': .
. pattern among all groups reflects sound academic preparation. No significant subgroup " ‘
j’: differences exist between minorities and nonminorities for undergraduate college grade point g .
;' average. Furthermore, any existing variance in college grades appears to be related to = »
:; differences in major field concentration among the various race-ethnic subgroups -- race-ethnic o ‘f
N :

" minorities (especially Blacks and to a lesser extent Asians and Hispanics) are more likely to have
H

earned their baccalaureate degrees in a technical field. It is not clear, from our data, whether
" these patterns reflect more selective recruitment of minority candidates by the Navy or whether

¢ there is more self-selection into naval aviation among minority individuals. However, if there is

S e &R
A o e -

more self-selection, the Navy may face future problems due to greater competition from the

1 civilian labor-market for highly talented minorities. ) f
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PREFLIGHT EXPERIENCE (Figures 5.54-5.56): As noted earlier, naval aviation training

appears to be attracting significant numbers of candidates who have had the benefit of previous

2

flight experience. Among the various race-ethnic subgroups, the proportion of accessions with

=hs)

previous flying experience ranges from one of four Asians, to about two of five whites, while

Hispanics and Blacks fall in-between, with roughly one of three accessions having some

Fsx)

pre-flight experience (Figure 5.54). These subgroup differences are not significant, however.

The relative amount of previous flying experience also varies among race-ethnic subgroups

(Lo

(Figure 5.55): Considering median hours of previous flying experience, Blacks and Asians (50

and 40 hours, respectively) have somewhat more hours of pre-flight experience than whites or

Hispanics (27 and 22.5 hours, respectively). On the other hand, Figure 5.56 shows that the

[ © 23]

proportion of accessions with pre-flight experience who have earned a private pilots license is

quite similar across race-ethnic groups: 25% among Blacks, 29% among Asians, 25% among

S

5

whites, and 29% among Hispanics.

Jal

FIGURE S, 54
PRE-FLIGHT EXPERIENCE BY RACE-ETHNIC CATEGORY
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)E: SWIMMING ABILITY (Figure 5.57-5.58): A significant proportion (15-37%) of each b

)

3 race/ethnic subgroup of accessions in naval aviation training expects swimming to be "the most 5

" n |

o difficult” part of their training experience. Blacks, however, stand out in this regard -- they are \

roughly twice as likely as any other race-ethnic subgroup to anticipate major difficulties in

=%
s

meeting the swimming requirements of naval aviation training (Figure 5.57). This Black vs.

e |

nonBlack difference is consistent with other related results from the Student Information Survey.

AL

i

;:: Figure 5.58 presents self-ratings which indicate that Black Student Naval Aviators (25%), much

H

" more than Hispanics (9%), whites (8%), and Asians (0%), are likely to judge their own
swimming abilities as below average. These data provide some evidence of the continuing need

for programs like Tadpole Swim, a recent NASC innovation addressing the complex problems

g S
W XA

4 .
N ‘
-~ faced by minorities in naval aviation training as a result of swim-related difficulties. Among !
8 each nonBlack race-ethnic group, however, approximately fifteen to twenty percent of

. per o)

'
' accessions also expect that swimming will prove to be the most difficult aspect of naval aviation ~
k) J

training, and the proportion who expect swimming to be most difficult is at least double the

1 proportion who rate themselves below average in swimming ability.
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FIGURE S.57
ANTICIPATED SWIM TRAINING DIFFICULTIES BY RACE-ETHNIC
CATEGORY
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EXTRACURRICULAR ACTIVITIES (Figures 5.59-5.62): Average rates of participation in

selected extracurricularr activities among race-ethnic subgroups are presented in Appendix Table

CS. Hispanics, Asians, and whites indicated an average participation rate of about three different

activities while the rate for Blacks was two activities, based on a twelve-item activities checklist.

Again, these rates indicate breadth of activities participated in by the different race-ethnic

subgroups, but not intensity of involvement nor individual participation patterns. Data shown in

Figures 5.59 to 5.62 reveal that the five activities participated in most frequently are, in rank

L=

order: among Hispanics -- intramural sports, professional organizations, intercollegiate
individual sports, and (tie) Greek organizations/service organizations; among Asians --
intramural sports, professional organizations, intercollegiate team sports, and (tie) Greek
organizations/service organizations; among Blacks -- intramural sports, professional

organizations, and (tie) Greek organizations/intercollegiate team sports/intercollegiate individual

sports; and among whites--intramural sports, professional organizations, intercollegiate team

sports, service organizations, and Greek organizations.
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FITNESS/ILEISURE ACTIVITIES: (Figures 5.63-5.66): Average rates of participation in )00

selected fitness and leisure activities by race-ethnic subgroup are presented in Appendix Table ®

CS. Based on responses to a twenty-two item activities checklist of fitness and leisure activities, :::.v.-‘

== a B2 W8

the average number of activities of regular participation were similar for the different subgroups, p!
ranging from 5.6 activities among Blacks to 6.3 activities among whites. Figures 5.63 to 5.66
show that in rank order, the five activities most frequently participated in are: among Hispanics \ ""‘,

-- running, swimming, tennis, biking, and basketball; among Asians -- running/tennis (tie¢),

% -
..'.-5‘
g
- -
L IO A

swimming, and basketball/weightlifting (tie); among Blacks--running, swimming, weightlifting,

-
]

=
L]

=&

basketball, and table tennis; and among whites--running swimming, weightlifting, skiing, and

tennis. Thus there is considerable similarity in both the rate and type of participation among the 24

=
-~
s
¥ o

various race-ethnic subgroups. Again, the present data do not allow us to assess the extent or

. . . s . . el 9,
intensity of participation in these activities.
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5.6 Summary

This chapter has presented a broad-based profile of recent accessions in naval aviation
training based on surveys of Student Naval Aviators entering Schools Command during May
1986 through September 1986. The accession profiles for this period show that naval aviation
training is attracting well-qualified and highly motivated individuals from the different

procurement sources and among various population subgroups including racial-ethnic minorities.
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CHAPTER SIX
Recommendations
6.1 INTRODUCTION

The recommendations culminating from our research activities have been informed by three
main sources. First, there are the several files of student profile and training performance data
supplied to us by CNATRA which formed the bases for our flowline and risk-factor analyses in
Chapter Three and Chapter Four, respectively. Second, there is the descriptive profile data from
the NASC Student Information Survey developed for this project. Finally, there are the rich and
qualitative data from interviews conducted with naval aviation training and operational personnel

at NAS Oceana, NAS Pensacola, NAS Whiting, NAS Corpus Christi and NAS Kingsville.

Our recommendations focus on a wide range of issues and vary in scope and complexity.
They also vary in ease of implementation. We believe that the extensive and broad-based data
upon which this project was based have yielded a rich set of recommendations for enhancing the
productivity of naval aviator training. It is our sincere hope that at least some of the following

recommendations should prove feasible and effective.
6.2 RECRUITING
6.2.1 Emphasis on Naval Officer Role

Issues:
Many candidates enter Aviation Officer Candidate School focused more intensely
on a career in aviation than on a career in the Navy. They have exaggerated
expectations about flying per se, and a lack of appreciation for the broader scope

and magnitude of their future responsibilities as Naval Officers.
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Recommendation #1:
Navy Recruiting Command should direct its recruiters in the field to
emphasize the broad range of responsibilities of Naval officers when they

portray naval aviation to prospective candidates.

Discussion:
Questionnaires completed during the first week of naval aviation training
indicate that 35% of AOCS accessions expect to spend most of their time
flying after they earn their wings. (This pattern holds true only for the Navy
students; for Marine Corps students, the priority is typically on being an
officer in the Marine Corps.) Apparently many of these candidates are not
receiving a complete and accurate picture of their prospective Naval careers.
This shortcoming in recruiting communications is likely to produce lowered
morale, lowered performance, and decreased retention, as the realities of
service become apparent to those who entered with misperceptions.
Conversely, some potential accessions may find varied responsibilities
attractive, and will be lost to Naval aviation if they fail to understand how

well this career suits their interests.

6.2.2 Orientation to the Role of the Naval Flight Officer

Issues:

AT BN A ALY

Delayed and incomplete information about the roles of Naval Flight Officers
'prevents some potential accessions from applying for naval aviation training. This
lack of information also affects the morale and motivation of many aviation
candidates assigned to the NFO program. And it contributes to the
less-than-professional image that many student pilots hold of their NFO

counterparts.
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Recommendation #2:
Navy Recruiting Command should insure that its recruiters in the field

communicate clearly with potential aviation candidates concerning the

sophisticated and vitally important functions, roles, and responsibilities of

Naval Flight Officers. Expanded use of films and videotapes could aid in this

.

Ql

W

effort.

1.

$
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« . .
Discussion:

Naval aviation students assigned to the NFO pipeline often express a sense of

L R Sk KN A Rl S

second class citizenship, a feeling that predictably lowers motivation and

morale and impedes the efficiency of the training program. This

:
St

phenomenon is aggravated by the fact that flight officer training is a second

choice for many naval aviation candidates. Questionnaires administered

- -
1 -
nr

i;" during the first week of aviation training indicate that at that point a number
S
o . . . . .
;' i of AOCS accessions overestimate their chances of assignment to the pilot
P

rather than the NFO program. (Some 80% of recent AOCS accessions

e "o
o o)

reported expecting to enter the pilot program, whereas a much lower figure,

‘l: :; approximately 65%, will actually do so.) This problem is especially acute for

™ students diverted from the pilot pipeline because of vision deficiencies that

i' ;; disqualify them from pilot training. It is after arriving at Pensacola that many

- candidates take the NAMI physical, learn of their visual disqualification, and

< : realize that their options are assignment as a student NFO or release from the

:é ::f Naval Aviation program. The reactions of these students will predictably be

S: " particularly problemmatic unless they have prior familarity with the many

e F positive features of NFO roles. -
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.:? Another contributing factor to low NFO motivation and morale is that
X many student pilots and fleet pilots continue to express significantly lower
K
5& levels of professional respect for "back seaters," often claiming that they
;: themselves would quit naval aviation before serving as an NFO. The status
¥ of NFOs has apparently improved considerably in recent years, but residual
‘:.' attitudes among pilots and pilot candidates may seriously undermine the
E’ spirit of teamwork that must exist if naval aviation is to be maximally
y efficient. Teamwork and respect among naval aviators would surely be
EE enhanced if all accessions into naval aviation received more and better
)
;:' information on the sophistication and importance of NFO roles, from the time
of their first communication with recruiters. Finally, potentially successful
J'l. candidates for naval flight officer training may be lost if their contact with
’_ recruiters neglects to give them an appreciation for the full range of
opportunities offered by the flight officer program.
o
- 6.2.3 Medical Examinations
K
e Issues:
:. Only a small proportion of the AOCS accessions are receiving their qualifying
p physical exams at the satellite aviation medical facilities.
: Too many naval aviation candidates are being found NPQ after their amval at
; Pensacola, on the basis of physical deficiencies that could and should have hee-
. _ detected earlier.
-
" ) Recommendation #3:
E, Instructions should be issued from the appropnate level ot the \.

Department to insure that potential accessions receinve the.s . 4

physical examinations in certified naval avianon vate  ©
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Discussion:

-w

Serious liabilities are incurred when potential aviation candidates are
enrolled in Schools Command at Pensacola and then discovered to be not
physically qualified. In the short run, unnecessary costs must be borne by the
Navy, and often also by the would-be candidate, when such late NPQ

= 9=

judgments occur. The longer range liability is that the naval flight program

B2,

loses credibility in the minds of the public. The decrement in public goodwill

potentially can have a negative impact on future recruiting efforts.

= 5%

6.2.4 Preparation for the Swim Requirement

Issues:
Nonminority naval aviation candidates with undeveloped swimming skills
generally do not receive screening or referral into the TADPOLE swim program.
Yet questionnaire responses indicate that one out of every seven recent AOCS
accessions -- most of these nonminorities -- expect the aviation swimming

requirements to be the most difficult aspect of their AOCS training.

E
A
g
:
§

Recommendation #4:

Navy Recruiting Command should insure that recruiters in the field 1)

72l

actively seek to assess the swimming skills of potential accessions to naval
aviation, and 2) refer nonminorities and well as minorities needing swim

pretraining to the TADPOLE swim program at Pensacola.
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Discussion:

The TADPOLE swim program was instituted to provide necessary
swim pretraining to minority entrants prior to commencing AOCS. A
substantial segment of minority attrition from aviation training had earlier E
been found to be a direct or indirect effect of difficulty with the swim
requirements. (Indirect effects occurred when candidates were forced to @
devote extra time to swim practice and sacrificed attention to their academic
courses in Schools Command.)

TADPOLE swim has reduced attrition among minority candidates.
However, many nonminority candidates could also benefit from TADPOLE
training. A significant number of nonminorities in each class are at risk of

unnecessary attrition as a direct or indirect effect of inadequate swimming

s Ry R PSS

skills. When questionned upon their arrival at Pensacola, 13% of recent

entrants to AOCS expected the swim requirement to be the most difficult part

5

of the training for them, and most of these were nonminorities. However,

few nonminorities have participated in TADPOLE to date, primarily those

who learned of the preswim program by accident.

@ The Schools Command staff confirms that the TADPOLE Program 'r‘-;i

ﬁ could accommodate nonminorities as well as minorities. The need, then, is to .’

Eﬁ make sure that g/l weak swimmers and non-swimmers are identified and 5

'«;.'t assigned to TADPOLE. As indicated in subsequent Recommendation #21, .

E:; the most efficient means to achieve this and other goals would be to expand @

é the NAVIP program to include all AOCS accessions. If expansion of NAVIF a
is not possible, however, it becomes essential that all recruiters be directed

more aggressively encourage nonminority candidates to self-identify their Si

F’ swimming deficiencies. 4

Y
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A more inclusive TADPOLE swim program would have an important
side benefit. Interview data clearly reveal suspicion and a measure of

resentment toward minority-only programs on the part of aviation students

and instructional staff. If TADPOLE is to promote rather than impede racial

-
-
-

2

equity in naval aviation, it is crucial that this program be accessible to all

candidates who need it, minority and nonminority alike.

&5

e
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6.2.5 Physical Fitness

Issues:
Many students arrive at Pensacola in a physical condition that is inadequate

to meet the physical training requirements of the AOCS syllabus.

Recommendation #5:

=3

In their communications with all AOCS selectees, field recruiters should be

directed to emphasize the necessity of being in top physical condition and to

urge selectees to undertake a systematically developed physical fitness

regimen before reporting to Pensacola.

o

Discussion:

=<

Current and former AOCS students and their instructors concur that many

AOCS students arrive at Pensacola in such poor physical condition that much

1242

of their energy during AOCS is devoted to getting into shape. Some fail in

L5 A

this effort, but even those who successfully complete AOCS have commonly

sacrificed other valuable learning while they worked to remedy their physical

fitness deficiency. Recruiters could help alleviate this problem by

A1 =B R
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empbhasizing to potential accessions the necessity of being in top physical

condition when they arrive at AOCS.

6.2.6 Recruiting of Minority Candidates

Issues:
Minorities continue to be severely underrepresented among naval aviation
accessions, not only in comparison to nonminorities, but also in comparison to
relevant potential applicant pools (for example, the proportion of minorities among

recent college graduates).

Recommendation #6:
The SEMINAR program should be expanded. All minority aviation
graduates en route to the FRS should be invited and encouraged to spend a
limited period of time at their hometown or college location, assisting in the
recruitment effort. In addition, Navy Recruiting Command should explore
other means of using minority aviation officers to assist in recruiting on an

adjunct basis.

Recommendation #7:
Navy Recruiting Command should schedule fly-ins to traditionally Black
colleges and to communities with large minority populations. Where
possible, minority aviators should staff these hops and should be available for

discussion with audiences.
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Recommendation #8:
In high schools with large minority populations, NJROTC should be
expanded and should include opportunities for swimming, flight orientation,

and summer programs.

Recommendation #9:
Navy Recruiting Command should adjust the system of professional
incentives so that recruiters can receive maximum competition points only if

they meet their goals for minority accessions.

Discussion:

In recent years, Navy leadership has manifested increasing concern
about the underrepresentation of minority officers in general and minorities
in naval aviation in particular. Efforts to remedy this problem have met with
some modest successes, but racial equity in naval aviation remains a distant
goal. This research has examined possibilities for increasing racial equity in
the training process, but a major factor is that few minorities enter training.

Thus attention must also be directed to the recruitment process.

First, the use of minority aviators as recruiters presents a dilemma.
Minority recruiters frequently can be very effective in reaching minority
populations, but assigning large numbers of minority aviators to recruiting
positions is not the most effective way to promote career advancement in this
group, and could be self-defeating. Recommendations #6 and #7 circumvent
this dilemma by focusing on possibilities for short-term or part-time

participation of minority aviators in the recruitment effort.
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Minorities are less likely than nonminorities to have been exposed to
aviation at a young age through family or friends, and therefore they are less
likely to develop aviation aspirations early in life. This impediment to naval
aviation recruiting could be reduced by recruiting efforts that reach minorities

during their pre-college years. This is the intent of Recommendation #8.

Finally, in the history of naval recruiting some major new recruiting
thrusts have been highly successful -- recruitment for the Nuclear Power
Program being a prime example. Industrial psychologists emphasize the
importance of incentives in communicating organizational priorities to
personnel, and the success of the nuclear power recruiting effort gives
testimony to the impact of incentives in navél recruitment. Thus it is
appropriate that the initiatives recommended above be supported by another:
maximizing the professional incentives for recruitment of minorities. The
present competition point system does reward recruiters for minority
accessions. However, the present rewards for minority accessions are
probably not in line with a cost-efficiency model, i.e. they are not necessarily
large enough to encourage the extra time and effort that recruitment of
minority aviation candidates may entail. The current decline in the number
of Black college graduates implies that increased recruiting efforts will be
necessary if naval aviation is to meet its goals for minority accessions. Thus
there is particular importance in Recommendation #9, calling for adjustment
in the system of professional incentives for recruiters so that full efforts to

recruit minorities are encouraged.

The four recommendations presented above represent recurrent themes

in the comments of minority and nonminority aviators interviewed during the
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course of this research. The October, 1984, final report of the Minority

‘ Officer Accession Task Force addresses a broader spectrum of minority

recruitment issues and recommendations that also merit continued attention.

6.2.7 Recruiting Command Accountability for Losses Prior to Commissioning

Issue:
The present system of accounting makes it difficult to assign responsibility for the

substantial attrition that occurs at Schools Command.

Recommendation #10:
Recruiters should receive credit only for those accessions who successfully
complete AOCS. Schools Command should provide feedback that permits

CNRC to give each Recruiting District detailed information about the reasons

i
3
i
2
¥
N
3

for attrition among AOCS students recruited from that district.

Discussion:

|

The high attrition at AOCS has been of concern to Navy leadership.

[ o !“i rﬁ‘

There is widespread belief among Schools Command personnel that much of

the AOCS attrition takes place among students whose deficiencies were

=1

foreseeable, i.e. among students who never should have been accessed in the
first place. Implemention of this recommendation would carry two potential
benefits. First, it would encourage recruiters to become more selective as

they direct candidates to naval aviation. Schools Command attrition would

predictably lead to attrition from AOCS will not be accessed. Secondly,

?Q be directly reduced insofar as individuals having deficiencies that would
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imposition of this kind of accountability upon the Recruiting Command will
facilitate implementation of a similar incentive system in Schools Command:
On the assumption that Recruiting Command is sending only well qualified
students to AOCS, an incentive system can be implemented within Aviation
Schools Command that rewards their staff for successful completions but
does not reward them for attrites (see Recommendation #27). Thus this
recommendation is an indispensable part of a two-pronged effort to reduce
attrition from Schools Command and to enhance cooperation between Navy

recruiters and Navy trainers.

The second part of Recommendation #10 is crucial: If this adjustment in
the accountability system is to encourage recruiters to be more accurate in
their judgments of which potential accessions can become successful naval
aviators, each Recruiting District must be given feedback on the reasons for
any School Commands attrition among candidates accessed by that district.
If the accuracy of recruiters' judgments is to be increased, it is, of course, also
crucial that the Navy continue to search for selection criteria that are more

effective in predicting success in aviation training.

Also, this recommendation must be implemented in a manner that does
not lead to an unwanted decrease in the diversity of AOCS accessions.
Minority attrition has been high in naval aviation training, for reasons not yet
thoroughly understood. There is evidence, however, that the problems
manifested in minority attrition do not stem from insufficiently stringent
selection criteria. Thus it is very important that recruiters do not respond to
the history of high minority attrition by recommending fewer minorities for

admission to the training program. If Recommendation #10 is implemented,
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it must be implemented in conjunction with Recommendation #9, which
adjusts the professional incentives for recruiters to insure that minorities are
not overlooked in the recruitment process. Furthermore, Recommendation
#10 should be implemented alongside encouragement for recruiters to avoid
acting on unsupported preconceptions about the qualities necessary for
nonminorities to be successful in naval aviation training. In summary,
recruiters need to be made more responsible for the successful performance
of naval aviation candidates. But it is equally important that recruitment
practices facilitate the selection of individuals having the full range of
personal styles and backgrounds that would enable them to be successful

naval aviators.

6.3 NROTC
6.3.1 Introduction to Aviation

Issues:
NROTC graduates who enter naval flight training with no flying experience may be
at a disadvantage relative to students who do have civilian flight experience, in |
terms of information, skill development, and confidence. (See the discussion

accompanying Recommendations #15 and #20.)

Among NROTC graduates who attrite from the naval aviation training program
because of aeronautical unadaptability or inadequate motivation, some would have
self-selected out of aviation before beginning training, had they had the flight

experience that would have allowed them to better assess their own suitability for
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aviation. On the other hand, some potential naval aviators among NROTC students

= P2

may be lost to naval aviation because they have not had enough experience to

develop their interest in this career.

Recommendation #11:
All students participating in NROTC summer programs should receive

broadened exposure to the aviation community. In addition, students should

S KA Xy B R

be invited to participate in introductory ground school training during the

summer program and should be offered the opportunity for 10-15 hours of

e

in-flight training.

| § >
.

Discussion:

This proposed innovation has three potential benefits. First, NROTC

L4

students who enter naval aviation training and who have the potential to be

o
» C

A
P

naval aviators may be equipped for more successful performance during

B |

flight training. Thus, training to satisfactory competence levels would be

&)

<

more efficient, and the potential for unnecessary attrition would be reduced.

bl

Second, students who are unsuitable for aviation could recognize this fact and — §
select themselves out before beginning training; thus the costs of losses g
during training could be reduced. Third, offering ground school and flight @
experience to NROTC students would be an effective means to recruit a ' '
larger number of suitable candidates into naval aviation training. Members '::.é :
of underrepresented minority groups especially should be given this exposure
to naval aviation. Although the special features of the NROTC program and 3 ’
Navy flight training requirements would necessitate a special program ::, f-
development effort, useful ideas might be gained from the flight instruction g ’ ‘
program and flight screening program offered to U.S. Air Force ROTC a ’

students. A Z

o 2

~ 3
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6.3.2 Swim Training

Issues:
Although each NROTC student must qualify as a Class I swimmer in order to
graduate, NROTC accessions frequently are inadequately prepared for the swim

requirements of naval gviation training.

Recommendation #12:
NROTC students should be retested in swimming as they approach
graduation, and the test to which they are subjected should more closely

parallel the swim requirements of flight training.

WE B WL R = S,

N Discussion:

P
2 7

A substantial proportion of students entering flight training (approximately

w E 22% of those who enter directly into APFI) report that they anticiplate having

W more difficulty with the swim requirement than with any other aspect of the

¥ 53 naval aviation training program. A number of NROTC accessions have

i ‘ indeed had great difficulty with the swim requirements during flight training,

:: ,k to the detriment of their progress in other areas of the curriculum. Two

;:E'. &‘; factors contribute to the problem: (1) NROTC students receive their swim

‘:: v test early in their college career and their swim skills deteriorate afterward,

:‘ E and (2) the NROTC swim requirements bear variable resemblance to the

W | swim requirements for naval aviation candidates. Both these sources of

;' :,S_ inefficiency in the flight training pipeline could be alleviated by the j
; - straightforward and low cost measures advocated in Recommendation #12. {
oo ]
o -

g [ i
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6.2.3 Orientation to the Role of the Naval Flight Officer A
-
“ J
Issue: . t\,
W
As noted in connection with Recommendation #2, delayed and/or incomplete o
o WX
information about the roles of naval flight officers prevents some potentially Y
successful NROTC students from applying for naval aviation training. This lack of '- g
information also affects the morale and motivation of many aviation candidates :’_
who are admitted to the NFO program. Thus it may increase attrition during i
training and lower subsequent retention rates. Additionally, inadequate information E »
. . . . Yooy
contributes to the "second class” image that many student pilots have of their » ::
e
SNFO colleagues. N "
‘- )
Recommendation #13: Ll
1 ’; D
The NROTC curriculum should include an enhanced orientation to the Y,
various roles, functions, and responsibilities of Naval Flight Officers. : 3
- '
Discussion: § ; \
. . . "
The Naval Flight Officer program is handicapped by the lack of public )
ol 3
awareness of the many intricate and highly skilled functions performed by 2w
N w
NFOs. A full discussion of this issue appeared in 6.2.2. . : y
IR
oo
If NROTC accessions into naval aviation received more and better L
SV
information on the sophistication and importance of NFO roles from the o v
k
outset of their association with the Navy, improved teamwork among naval o -
~ N
aviators would surely be a benefit. (Recommendation #2 proposes that Navy =
Recruiting Command direct a parallel informational program to potential N
. ':'-
AQOCS accessions.) =
- &
. 3
a0
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[ X
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6.4 DEVELOPING PROFILES OF SUCCESSFUL NAVAL AVIATION CANDIDATES :gés
o

6.4.1 Evaluation of Recent Innovations ?g
N

Issues: Ei?:(
The effectiveness of recently introduced modifications in naval aviation selection ::%
criteria is as yet unknown. :::::'::
KN

Recommendation #14: ":'s
CNATRA should undertake a long-term evaluation of accessions to naval :.?
aviation training with a 20/20 vision waiver (AVW) and those admitted via :;’::‘:

the NAVCAD, AVROC and Aviation Duty Officer programs. This f:::'
evaluation should include a comparative analysis of training program 6;:;
completion rates, fleet performance, promotion, and professional :E?
development. j%
Discussion: ?:::E:
The four aviation training admission innovations instituted during the E§§

spring of 1986 at the direction of the Secretary of the Navy merit careful ' 2
evaluation. It is generally true in evaluation research that the most readily E:"::g
accessible outcome measures are short term measures. The Naval Aviation i:::.s
Training program represents no exception to this general rule: The easiest
evaluation research strategy would be to determine whether participants in .,-

the AVW, NAVCAD, AVROC, and ADO programs differ from other naval '
aviation students in terms of their performance during training. However, _ .

full evaluation cannot be limited to such short range outcome indicators. ‘,
Downstream indicators such as rate of professional development, quality of :E

fleet performance, promotion, and selection for aviation command should be y "'

®

S
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" included to accurately assess the full impact and implications of these

| initiatives. Naval Personnel Research and Development Center has already
begun to develop downstream performance indicators that could be useful for

this research.

6.4.2 Predictive Utility of Flight Experience

‘ Issues:
The impact of previous flight experience on performance in naval aviation has not
been thoroughly evaluated. If the benefits of civilan flight experience are
short-lived, this aspect of a potential accession's background should not receive

heavy consideration in the selection process.

" Recommendation #15:

Information about civilian flight experience gathered on the newly-instituted
NASC Student Information Survey should be used to assess the short-term

" and long-term benefits of prior flight experience to naval aviators. Results
should be used to guide Navy Recruiting Command on the importance of

previous flight experience in the screening process.

o Discussion:

The recently instituted Accession Questonnaire can be used to systematically
examine the role of civilian flight experience in subsequent performance in

: the naval aviation environment. Civilian flight experience is currently
considered in the screening of potential naval aviation students, but given

different weight by different recruiters. Data collected in interviews with

- - >
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6.4.3 The Predictive Utility of the AQT and FAR.

The predictive utility of the AQT and FAR is still being evaluated. Even the
.analyscs performed as part of this research project provide only partial answers,
because these studies can only examine the correlation of AQT and FAR with
performance WITHIN the range of scores obtained by those accepted into naval

aviation training.

-187-
naval aviators and naval aviation students suggests that civilian flight
experience does promote confidence and enhances certain aspects of
performance at the early stages of flight training, but the benefits of such

prior experience are short-lived.

Some interesting research on the role of prior flight experience has been
conducted by the CNATRA staff. The NASC Student Information Survey
makes more extensive research possible. Examination of correlations
between civilian flight experience and various aspects of performance in
naval aviation training can address specific questions about the facilitative
role of civilian aviation experience. If the impact of flight experience is
transitory, Navy Recruiting Command can be so informed and can adjust its
screening procedures accordingly. (Also, as acknowledged in
Recommendation #20, if previous flying experience is shown to have an
important long-term influence on performance in naval aviation, CNATRA
should consider offering those with no experience an introduction to flight

before their arrival at Pensacola.)
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Recommendation #17:
Recruiting Command and CNATRA should, for a limited time period, waive
the AQT and FAR for potential accessions who have an undergraduate Grade
Point Average above 2.8 (the mean for current aviation accessions), or who
have a technical major and a Grade Point Average above 2.5. Students in this

g experimental group will be scheduled to arrive at Pensacola one day early, on

* which they would be administered the AQT and FAR, practice sections for

| the Graduate Record Examinations, and a series of other potentially

5! predictive instruments. AQT and FAR scores for students who enter during
this experimental period would be sequestered and would be available only to
specifically designated personnel for research purposes. The predictive
validity of the AQT and FAR would be assessed by comparing accessions
earning fow and high AQT and FAR scores in terms of their training

completion rates, and ultimately in terms of the quality of subsequent fleet

performance and Navy retention.

Discussion:

3: Thorough evaluation of any policy can take place only by comparing g

:: outcomes when the policy is in force with outcomes when the policy is not in -
.;; force. The AQT and FAR were introduced as screening devices on the basis §

'“E of early research findings that they predicted performance in aviation g )
:: training. However, revalidation of these instruments as screening devices for )
p modern day candidates has been hampered by the fact that the performance i y
E ' capacity of those screened out of naval aviation by low AQT and FAR scores g

is unknown: Because they were excluded from the program, their subsequent

X performance could not be assessed. This experiment, by suspending the use

" o

of AQT and FAR for a selected group of accessions, overcomes that ‘

-

-

handicap.
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Several features of the proposed experiment should be emphasized.
First, only those with GPAs at the mean for current AOCS accessions (2.8) or
those with GPAs above 2.5 but with technical majors would have the AQT
and FAR requirements waived. This protects against admitting students with
obviously deficient academic backgrounds into the program. In the
experimental cohort, applicants having lower GPAs would take the AQT and
FAR at recruiting stations as usual, and these test scores would receive the
customary consideration. The “sliding scale” provision is similar to the
recommendation in the Mendoza and Abrahams (1984) validation study of
the Officer Aptitude Rating as a predictor of Officer Candidate School
performance, namely that OAR waivers be given most serious consideration
for candidates having high GPAs.

Second, the waiver of the AQT and FAR requirements for these
experimental students would be accompanied by a search for other,
potentially more powerful predictors of success in aviation training -- more
cost-effective alternate predictors that might be easier to obtain and less
costly to administer than the AQT and FAR.

Finally, the scores obtained when the experimental group takes the
AQT and FAR at Pensacola must be used only for the research and be tightly
secured from general disclosure within the Training Cornmand. Training
staff reports that judgments of student performance are based in part on
student records, including, where available, AQT/FAR scores. If the
proposed research is to obtain an unbiased estimate of the relationship of
AQT and FAR scores to student performance, it is essential that performance

be judged independently of score results.
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a portion of the minority attrition from AOCS was directly or indirectly due to :3 ]
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2 difficulties in passing the aviation training swim requirement. Some A
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" candidates never passed the swim test, while others passed swimming at the Q

" expense of lowered academic performance. w4
N,

y TADPOLE appears to have been very effective in reducing this Mg

)

: unnecessary attrition among minority AOCS students. However, other naval g ‘

‘ aviation candidates could benefit from the program as well. g
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6.5 PREPARATION FOR AOCS/APFI

6.5.1 Swim Pretraining

Issues:

The existing TADPOLE swim pretraining program is not available to many

candidates who need it: NROTC and USNA students are not eligible, and

nonminority AOCS accessions rarely learn that TADPOLE exists and is available

to them in time to participate.

TADPOLE has the reputation of being a minority-only program, and thus may

foster suspicion and resentment among nonminority candidates.

Recommendation #18:

TADPOLE should be expanded to accommodate aviation accessions going
directly into APFT and nonminority AOCS accessions who need to improve
their swimming skills before facing the Schools Command swim

requir=ments.

Discussion:

As noted earlier in this document, the TADPOLE swim pretraining

program was developed in response to the observation that a substantial

B R B X XY By kK = (B2
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Accession questionnaire data confirm what inter\/iew responses had
indicated: neither minority nor nonminority candidates entering directly into
APFI are immune to swimming deficiencies. Among/lreccnt accessions into
APF]I, one quarter of the USNA graduates and 21% (ij the other candidates
expected the swimming requirements to be the mos /difﬁcult part of the
Schools Command program for them. In NROTC, although midshipmen
must qualify as Class I swimmers as a prerequisit¢ for commissioning, this
requirement is not necessarily similar enough to /he Schools Command
requirement nor checked close enough to collegé graduation to insure that
NROTC accessions are prepared for the swim ;grogram in APFI. An earlier
section of this report recommended that NRO;"C students be given more
uniformly rigorous swim training and scrceni!ilg. If future years see
implementation of that recommendation, there mziy no longer be NROTC
accessions who need pre-APFI swim training. At this point, however, the

interview data gathered during the course of this project confirms that the

need exists.

Among AOCS accessions, many nonminorities have limited swimming
skills when they enter Schools Command. Responses on the NASC Student
Information Survey reveal that 13% of the students entering AOCS expect |
the swim requirement to be the most difficult part of aviation training for
them, and most of these students are nonminorities. In theory these
candidates could participate in TADPOLE swim now, but in fact very few of
them are aware of its existence. It is important the the TADPOLE program
have the resources to admit all students who need this preparatory training.
Once this goal is achieved, the necessary task becomes one of referral. For

AOQOCS accessions, the expansion of NAVIP proposed in subsequent



Recommendation #21 would be the optimal means to assure adequate referral
mechanisms. Short of this, more aggressive action by recruiters, called for in
Recommendation #4, addresses the need for referral of AOCS accessions. It
is essential that those responsible for advising NROTC/USNA students also
become active as referral agents so that all appropriate students participate in
the TADPOLE swim program.

As noted when TADPOLE was discussed in the earlier Recruiting
section of this report, the recommended expansion of TADPOLE would have
an important side benefit: Minority-only programs are often viewed
negatively by nonminorities, and in the long run TADPOLE could impede
the Navy's efforts towards racial equity unless the program is demonstrably

open to all who need it.

6.5.2 Pre-Reporting Guide

Issues:
Students entering AOCS are not uniformly familiar with the Navy nor with the
structure of AOCS itself. Further, the technical backgrounds of these students vary,
as do their levels of physical fitness. The lack of uniform preparation creates an
inequitable situation among the candidates and increases the potential for

unnecessary attrition.

Recommendation #19:
A Pre-Reporting Guide should be designed for distribution to all AOCS
candidates as soon as they are notified of their acceptance for aviation

training. The Guide should include:
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a. A description of AOCS structure, mission, and goals; an outline of the o c;f

courses and curriculum; and hints on how to best prepare for AOCS. N

b. An outline of essentials of Navy structure, symbols, protocol, and so et

on (for example, insignia, ranks, rates). oty

c. A self-diagnostic test of technical concepts and methods. For those
who have difficulty with this self-administered problem set, references
for pre-AOCS individual study would be included. 3

d. Physical fitness guidelines, listing the AOCS physical training il
requirements and identifying appropriate exercise regimens for A

candidates to pursue independently as preparation for AOCS.

Discussion: ',*.:,;
It is in the interest of the naval aviation program to encourage 3K

' candidates to prepare for the various facets of AOCS as rigorously and st‘ X

T

appropriately as possible. The proposed Pre-Reporting Guide would he!

encourage students who were less familiar with AOCS and the Navy and less -

extensively technically trained and physically fit to advance to the level of 2 R

the better-prepared candidates prior to AOCS entry. Three things would \ \n{:

sXE ol
o s
.. -~
pd

"q
=

thereby be accomplished. Equity would be increased, because accidents of

b family background and differences in college experience would have .,é::‘

I Ii
- diminished impact. The potential for avoidable attrition from AOCS would .::::
E W

be reduced. And the ambitious goals for AOCS training would become more

attainable: Better-prepared entering students can be expected to reach a i

higher level of performance by the end of training. ‘a:'
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6.5.3 Early Flight Training Exposure

Recommendation #135 calls for evaluation of civilian flight experience on
performance as a naval aviation student and as a naval aviator. If the benefits of
early flight experience are substantial, the Navy should consider instituting a
program to offer flight pre-training to those entering AOCS without flight

experience.

Recommendation #20:

Conclusions generated from the evaluation of the effects of civilian flight

experience should be supplemented with information about the effectiveness

. of the flight pretraining offered to aviation candidates in the U.S. Marine

Corps and U.S. Air Force to inform the decision about whether to institute

pretraining in flight for naval aviation students.

Discussion:

Flight pretraining, offered by other branches of the armed service to
students who are entering aviation training without any flight experience, has
received periodic consideration by the Navy. A major impediment to
informed consideration of instituting flight pretraining before entry into naval
aviation training has been limited systematic information about the impact of
flight experience on performance in naval aviation. Some interesting
research on the role of prior flight experience has already been conducted by
the CNATRA staff. The new NASC Student Information Survey offers an
opportunity for more extensive data collection on prior flight experience.
When these data are correlated with subsequent performance, the questions of

whether prior flight experience makes a difference and how much prior flight
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experience it may take to provide real benefits can be addressed. Together
with intelligence from the other branches that have offered flight pretraining
programs, these research findings can enable the Navy to make a
) well-founded decision about the advisability of instituting flight pretraining

for those without flight experience.

) 6.54 NAVIP

Issue:

The NAVIP program is currently limited to minority accessions. Only these
o candidates are offered the valuable orientation to the Pensacola environment, the
initial assessment of swim skills and referral to TADPOLE swim pretraining where

necessary, and the on-site NAMI physical examination.

e Recommendation #21
NAVIP should be offered to all candidates, minorities and nonminorities

N alike.

$ Discussion:
The NAVIP program appears to successfully address several central needs of
students scheduled for entrance to naval aviation training. The program

5 familiarizes students with the naval aviation training environment, allows

9

screening for swim skill development and referral to swim pretraining for

-
-

those who need it, and guarantees that the physical examination received

-

prior to entrance into Schools Commana is the standard, thorough NAMI

exam. However, these benefits are available only to minorities.
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» Nonminority candidates also would benefit from the NAVIP program. A '
'f:: substantial number of these students have inadequate swim skills and need ?,5
EE: referral to TADPOLE. And many nominorities have received a )
':;: less-than-thorough physical exam off-site and then learned that they were i
X NPQ after arrival at Pensacola to begin training. »
gc The inclusion of nonminorities in NAVIP could significantly lower the :Q
::é attrition potential for all students and would have the additional benefit, noted §
A :

earlier in this report, of avoiding the suspicion and resentment that

Nt minority-only programs can create.

X B &

?:} 6.5.5 Evaluation of AOCS Prep
;

Issue: g
): The AOCS Prep program has to date received only anecdotal evaluation.
o i~
0 3
N L
X Recommendation #22
3 A thorough evaluation should be conducted of the effectiveness of AOCS a
i
;: Prep in improving the aviation training performance of participants.

Discussion:

LN

A The success rate of students who have entered AOCS via the Officer

Candidate Prep Program indicates this program has potential as a

-
supplemental source of competitive aviation candidates. AOCS Prep merits o
E‘ further evaluation research, particularly research to ascertain what elements .
o g
. of the candidates’ qualifying profiles appear to benefit most from the Prep 3

Program.
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Also, our information indicates that, to date, all participants in the AOCS
Prep Program have been minorities, creating a perception that minorities are
less qualified than nonminorities across the board. From a practical
perspective, the applicability of this program to all potential aviation
candidates, regardless of race/ethnic group, expands the pool of potential

candidates for Navy Recruitment Command.

6.6 AVIATION OFFICER CANDIDATE SCHOOL/AVIATION PREFLIGHT
INDOCTRINATION

6.6.1 Editorial Consulting on Textbooks

Issue:
AOCS/APFI textbooks lack standardization and quality control because they do not

have the benefit of professional editing.

Recommendation #23;
Professional editors should review textbooks for AOCS/APFI courses as

these texts are drafted and revised.

Discussion:
In most academic training settings, the primary authors of textbooks
are specialists in the respective substantive areas. In this respect, having

AQCS instructors create and revise textbooks for their academic courses

parallels the practice in other educational settings. However, other
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educational settings typically use course materials that also have been
professionally edited by the publisher for clarity and organization. It is very
important that AOCS/APFI students learn the contcnt of their academic
courses well. Because they are challenged with multiple demands during
AOCS/APF], it is also necessary that their learning be efficient. In the
interest of improved thoroughness and efficiency of instruction, professional
editing should be used to improve the quality of textbooks and other

curricular materials.

6.6.2 AOCS Peer Ratings

Issues:
The present peer rating exercise may inadvertantly be an injustice to some students,
increasing their risk of attrition. AOCS student raters have not been trained in the
proper conduct of evaluations, nor have these students been sensitized to minority
issues. Thus a high potential exists to base ratings on personality rather thar

professional competence, and also to manifest latent prejudice toward minorities.

AOCS students need to receive training in one of their most important future

responsibilities -- the evaluation of subordinates.

Recommendation #24:

AOCS students should receive formal training on how to prepare enlisted

performance evaluations and officer fitness reports. At the end of this

training, the students should conduct peer ratings as a practice exercise in

preparing evaluations. The peer ratings would be examined by Class
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Officers, but they would not be quantified nor used as the basis for modifying

a student's standing.

Discussion

Apparently one intended purpose of the present peer rating system is
the screening of AOCS candidates. However, glaring cases of unsuitability
are presumably detectable by the Class Officer and/or other staff members
and do not depend on peer ratings for identification. With respect to more
ambiguous cases, it seems inappropriate to have ratings that serve as
screening recommendations made by other AOCS candidates who have had
no training in evaluation methods and techniques, and who have not yet been

sensitized to minority issues.

The peer rating system may also be intended to give the candidates
experience in conducting evaluations. Indeed, competence in evaluation is an
essential skill for professional naval officers. Therefore it is important that
AOCS candidates should receive training as well as practice in conducting
personnel evaluations. Including a segment on preparing performance
evaluations and fitness reports in the AOCS curriculum would have a dual
purpose: Responses on the NASC Student Information Survey indicate that
40% of AOCS entrants have an incomplete perception of the scope of their
responsibilities as naval officers. A serious training component on
conducting personnel evaluations early in the aviation training program
would make one aspect of the leadership role of naval aviators more salient
and give candidates a more accurate preview of this aspect of their future

professional responsibilities.
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6.6.3 Positive Motivation Programs in AOCS

Issue:
If AOCS candidates are to enter naval aviation with a positive view of the Navy,
the exacting demands they meet during AOCS should be complemented by

measures to increase positive motivation.

Recommendation #25:
THE AOCS program should include the introduction of more incremental
privileges, together with such positive motivation builders as an ungraded
orientation flight midway through the program, visits to fleet aircraft with the
crew available for discussion, presentations from squadron/ship Commanding

Officers and Command Chief Petty Officers, and so on.

Discussion:

It is a psychological principle that sustained effort can be encouraged
by periodic positive reinforcement. This recommendation is an attempt to
incorporate that principle into the AOCS experience. It probably is not
important that any one particular positive motivational program be instituted.
But it is important for students to recognize that the organization in which
they will soon be leaders recognizes and encourages their effort with

appropriate positive incentives.
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6.6.4 Clustering Minorities in AOCS

Issue:
When only one, two, or three racial minorities are present in AOCS classes, they
are vulnerable to such dynamics as increased visibility, performance pressures, and

stereotyping.

Recommendation #26:
Minorities should be clustered in AOCS classes, if possible in groups of at

least five or six.

Discussion:

In their presentation at the 1984 ONR-sponsored conference on
minorities in technical fields, nationally-recognized social psychologists J.
Martin and T. Pettigrew described social psychofogical dynamics typically
observed when minorities are introduced one or two at a time to work settings
(see Pettigrew & Martin, 1987). One such dynamic is exaggerated
expectations for the minority member’s performance--either low or high.
Often low expectations are held by coworkers and supervisors, and these can
have a pronounced, detrimental effect on minority performance. Even when
the performance of "solo” minority workers does not decline, the low
expectations of supervisors lead to unfairly poor evaluations.

But small numbers of minorities in work settings also face the other
extreme, unrealistically high expectations, and the consequences can be

equally detrimental to performance. Exaggerated positive expectations place

the minority worker under extra stress, and evaluators can become

disappointed and especially negative in response to performance that is

| il

merely satisfactory or average.
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These are only some of the disadvantages faced by numerically small
minorities in work settings, according to Rosabeth Kanter, a sociologist who
has conducted extensive research on corporations. In such situations,
minority workers face heightened visibility, social isolation, assignment to
the role of representative for the entire minority group, and stereotyping.

Some of these dysfunctional social psychological dynamics can be
alleviated by clustering minorities in slightly larger groups. Under such a
clustering arrangement, the individual minority is in a work situation that
more closely ressembles the work situation nonminority workers can take for

granted.

The present recommendation is for this sociologically sound practice to be

systematically implemented and expanded, creating larger clusters.

6.6.5 Incentives for Class Officers for Eliciting Superior Performance from AOCS Students

Issue:
The existing incentive system does not clearly reward AOCS staff for eliciting

superior performance from aviation candidates.

Recommendation #27:
For each AOCS class, a CLASS SCORE should be computed and serve as
one of the bases for evaluation of Class Officers. The scores should also be
cumulated across classes, so that a semi-annual average of CLASS SCORES
can become one of the performance measures for Schools Command as a

whole. The CLASS SCORE is an easily maintained numerical computation

Some clustering of minorities in AOCS classes has already taken place.
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that provides a comparable quantification of class performance and :':!ﬁ:;;

! encourages optimum performance and retention without incurring penalties ‘:
for the loss of students who could not and should not have been retained. EE::,':E,

8 R
Discussion: o

& AOCS currently emphasizes identifying deficient performance and E’::g
: responding to it, often by attriting the student involved. The reward system “::.:
g operating on the AOCS staff does not communicate an institutional message i:’!‘:f"
@ that staff members should be working to elicit the best performance from ;':.‘oﬁ
| their students. The Class Officers are the Navy officers holding immediate ::‘::::':
g responsibility for the progress of a class, but the institutional structure does ::.o:?
1 not reinforce the idea that to be a successful Class Officer means having a
@ class that excels in the AOCS curriculum. The proposed CLASS SCORE E:}EEE
! would provide such reinforcement. \:E:‘.
The CLASS SCORE is a quotient, QUALITY POINTS divided by ;;%

@T BASE. QUALITY POINTS, the numerator, is the sum for the class of the '::'.'.:
following quantities: (a) scores on all tests actually taken, with the :‘:EE‘:E

& Officer-Like Qualities ratings counting as a test; (b) for attrites, a score of 68 ':{:%
for each test taken by the class after the attrite was dismissed; (c) a score of ‘.:::a

g 150 points for each candidate who graduates. The BASE is computed as the :;'o
% total number of scores entered into the QUALITY POINT computation for ::_»-
the class. It includes: (a) the total number of tests actually taken by all ‘gj

% members of the class, counting the Officer-Like Quality rating as a test; (b) {:';lf
e the number of tests attrites would have taken had they stayed in the class until ?:.
& graduation; (c) the number of 150-point graduation bonuses earned by the \-}{ %
class. & )

i o
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Candidates who are assigned to G Company have tests taken before
assignment to G Company included in the QUALITY POINTS and BASE of
the class they were originally in, and the scores of tests taken after leaving G
Company, together with the 150 point graduation bonus if they graduate,
counted in the totals of the new class they join.

This system awards high CLASS SCORES to Class Officers (and
ultimately to Schools Command itself) when students are earning high test
scores and graduating. Because the test scores are primarily in academic
courses over which the Class Officers have no control, high CLASS
SCORES cannot be achieved by adjustment of grading standards but only by
exemplary student performance. Class Officers, to promote higher grades,

_will have to work for improvement in the actual performance of students in
their classes.

Previously-discussed Recommendation #10, concerned with recruiters'
accountability for losses prior to commissioning, has the goal of insuring that
students entering Schools Command have high potential for naval aviation.
It is appropriate to accompany this measure with institution of a Class Score
that rewards Schools Command staff for providing a training experience that

activates this student potential. Subsequent Recommendation #29, revising

the Time to Train indicator, is a parallel proposal pertaining to flight training.

59 ™ G )

T8 TZ K B X

U G S T - 2§

e

4

v e 8.8

=

-_

~ulls

-
.lh

.

B R ]

-
-~ @

LSS

-
Raghy

-

RS

AL IR N, T T T I T DI T G T D T ST T TG Sl S N i L 3
R O AT T A I A A AT A T A A AT O TN Tty



d 55O A R &

/‘}[

X

.=
£

e

AU RSO U USRI R TR T RETRTT AT RO RO RS T AT O TR TR T T I O RO OO OO OO N IO X T T WYX N Y7 om

’205 - :‘.l.
6.6.6. AOCS Experimental Class it

Issues: o

AOCS has a demanding mission and set of goals requiring a multifacted program )
that encompasses:
a. Physical training so that graduates leave AOCS in top physical condition. o
b. Indoctrination to military protocol, bearing, and discipline. ,e,.::
c. Academic education on topics essential to performance as a naval aviator oot
and officer. :QQ
d. Training in the leadership skills needed to carry out the responsibilities of

naval officers.

e. Familiarization with the history and traditions of Naval Aviation and the ":
Navy. "n{?
f. Introduction of stress that tests candidates' commitment and forces '_;f;
expansion of their coping skills. :‘,::':E
\.:'

Information from past and present AOCS students and from instructional ﬁ
staff indicates that the existing AOCS program places particular emphasis , s.

on maintaining a high stress environment. One method used to introduce v '

stress is to place requirements associated with various goals in competition

with each other. (For example, important military training evaluations

such as personnel inspections may be scheduled to coincide with major )\E
academic examinations.) :'-2'.;
This strategy does successfully introduce high stress; however, it
also limits the extensiveness and the effectiveness of achieving other $
goals. In this respect, the AOCS training process differs significantly :
from the U.S. Naval Academy and NROTC programs. The U.S. Naval :"‘
Academy midshipmen undergo the intense stress of Plebe Summer and ::_.' F’
other stress intentionally introduced throughout the Plebe year, but care is ‘.«?:
taken to avoid placing stress endurance in opposition to academic .
el

Yy S SN S S N Iy S
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N learning. In AOCS, where training time is more severely compressed than
the U.S. Naval Academy and NROTC programs, the relative priority of
Y stress endurance vis-a-vis other goals is frequently confused, and a
"learn-and-dump” approach to academics is substituted for retentive

learning.

N AOCS is the primary source of naval aviation accessions. Insofar as the

ERY 53 B Hm

other goals of AOCS are less than optimally accomplished and success is

based as much on frustration tolerance as on achievement and

&=

modified AOCS training design. Nine consecutive classes would participate

b in an experiment, five receiving a modified AOCS program and four

‘_-‘.‘ W demonstrated potential, the AOCS training program is operating at less

KL ;

o than peak efficiency. a

:'s; . ‘

-,:: Recommendation #28: @

D

"

E::: ! CNATRA should conduct an evaluation of the relative effectiveness of a g
A
=y

Dy receiving the existing AOCS program. Candidates would be assigned to the
.'A

-
-

respective classes at random, and the relative effectiveness of the programs

= .

;.:: would be assessed by comparing the two groups of students in terms of their
e
:'::.: training completion rates, quality of subsequent fleet performance, and Navy i
retention. ~
N v,
Ny M
A The experimental program would be characterized by several features. First, .
¥ N 5
154 each of the goals would be addressed by a state-of-the-art training )
:' component. Second, leadership would receive relatively greater emphasis, "h
o , . s
My parallel to its role in the U.S. Naval Academy program. Third, sequencing -
1
'; would be carefully planned so that optimal performance is encouraged in \
each aspect of the program and the various program segments are mutually
A "
o)
reinforcing. o
N
N

s|
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A detailed curriculum for the AOCS Experimental Class would be
professionally designed in accordance with a set of specific guidelines and
criteria. Navy Postgraduate School staff, the Navy's professional educators,

would probably be best equipped to perform this task. After approval of the

proposed curriculum by CNATRA, the program would be implemented by

R 25 B =R R

Aviation Schools Command, using carefully selected volunteer instructors o

selected from the instructional staff.

2220
=%
"

Discussion: b,
The scope and potential benefits of this recommendation make it a 5

central element in this research report. In many ways the positive outcomes W

Py
.
=
X

of the existing AOCS program are impressive, given the fact that the program

e
=5
O o
oo

operates under some acute structural limitations, such as deliberately induced '.‘.:'

| ﬁ competition among the segments of the program, traditional rather than E_:E:::
state-of-the-art curriculum elements, and a relatively short training period. & ’l:'.
| g This recommendation involves compiling a package of innovations that .,
represent the latest developments in content and pedagogical technique, and gﬁ

& testing that constellation of promising innovations in comparison to the .\,':‘:'?
\ traditional program. ,s::::f
‘& e
\ Nine consecutive AOCS classes would participate, so that the sample alt 3
lg sizes of the experimental and comparison groups would be large enough for ::
findings to be statistically reliable. The intent is to guarantee at least four ! E

7& classes in each group. The ninth class would be an "extra" experimental . ‘_
o class, to allow for possible difficulty in initial implementation of the ::., :
E: experimental program that would eliminate the first experimental class from ::'E
the final data analysis. If such difficulty occurred, the first experimental class :f: :

would be defined as a trial run and the subsequent four implementations of

5o
X A 5

£

g the experimental program would be included in the research.
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It is critical that students be assigned to experimental or traditional

N classes at random to guard against preexisting differences between the groups é;
:;':: of candidates who participate in the two AOCS programs. Random .
":, assignment assures that subsequent differences between the two groups of &
:';. candidates are in fact a product of the contrasting curricula. The term a
,‘::: “control” group has been avoided in this discussion because it is unlikely that >
g:: the classes not receiving the new experimental program would be totally g
" unaffected by the experiment. In acknowledgment of probable "spillover" .
7;:::‘ effects of the experimental AOCS syllabus, it is more appropriate to think of &
E;:‘ the traditional classes as a comparison group that through contiguity receive g
wh
'; some diluted version of the experimental treatment. In the context of this
:j:‘ research, short-term performance during primary or basic would be the g
E.:: simplest criterion on which to compare the experimental syllabus with the

y traditional syllabus. However, long-term criteria must be examined as well. ﬁ
;'.‘s The aualities most important for student aviators are not necessarily the same
%‘: as those that are most important for officers. In particular, there is not much %
;‘ chance to demonstrate the skills acquired in leadership training until the new !
s:g. naval aviators are assigned to operational units and given leadership ~
::I;: responsibility. Thus Fleet performance should be a key outcome measure. ﬁ
; ) Instructors for the experimental syllabus should be a select group. 2+
::'. They must be quick learners, because initial implementation of a new ;‘
)

program will be challenging. Further, they must be interested enough in the

Sy
'?:_';_'t

program to be enthusiastic about their instructional role. It is important that

o minorities be included among the experimental staff. Last, but impor